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3. * reacheth Us thus the 7 
Memory of Man it very treache- 
rous : I have therefore endeavour 
in this little Tract to give t 
Young Student, in bis Mathematical and 
Mercantile Studies; the beſt 74 ance I 
can. For out .of this be may be ſupply'd 
with any Rule, Canon, or Theorem, that 
his Memory has Fail d bim in; it being @ 
Comtendinn um of Arts and Sciences; with 
2 A gi 0 HATS oF Lines 
whereby, with a Pair of Compaſſes, 
Weſton or Problem _ L 4 as 05. 
cafion 


i The PREFACE. 


Cafion requires. My chief Study has been 
Uſefulneſs and Brevity.;.. and T have cor- 
refed this ſmell Piece with ſo) great Care, 
that the Truth of every Theorem and Figure 
in the Tables may be depended on: The only 
Errata which I think have e/ſcap'd, are 
below d, If theſe my good Intentions ſhall 
be 4 Service to any, oral receiv d, 
I have my End. "i % 
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of Arithmetic by Logarithins, 


OG ARITHMS are artificial Numbers in 
arithmetical Progreſſion, which {being fitted 

thereto) do expreſs the Ratio's of ——_—_ Num- 
bers in geometrical Progreſſion, . 


| Logarithm o. 1. 2. 3. 4. * 851 
II. Thus, —— 1. 2. 4. 9. 16. 4 64: Cc. 


Hence tis manifeſt, that if the Ratio of 2 to 1 be 1, then 
the Ratio of to 1 Will be 21 of 8 to1, 4; of 64.40 1, 
6; Cc. and therefore they art fly called (A ded gabe) 


Logarithms, i. e. is umber of Ratio's or Proportions 
compounded, as above. 

II. Hence alſo (and which is rhe Foundation of all 
the Uſe of Logarithms) we ſee that for every Multipli- 
cation and Diviſion of the Natural Nutnbers, there cor- 
reſponds an Addition and Subſtraction of Logarithms he- 


longing to them. 
Thus, { 14-3 =3 2+3=5. 2+ way: le. 


2 * 4=8. 4 x B==32. 4%1 
B | 


4 * 


OOO xp F —— — — . : * 


v > 
ma ana 
- A = * 8 
8 pay 2 . 3 
gunner pry ren — — -—— 
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is taught | $ Al | 
RuLtz I. To fit the Inder to Logarithms, make it 


ſuppoſe-3, do thus; =» 


: " 4. * : 14 , © cies "Ow 3 
* 8 = * —y 7 
- * < 


* 


: Arithmetic by Logarithms.... .... 


£00 then is the great Advantage and Uſe of Lo- 
rit 5 * 


rithn by adding and ſubſtracting them, we fave! 
the labour of multiplying and dividing the Numbers © 
which they are the —— And by multiply ing or 


& idia 3224777 Sc. you thereby Square, 


= ard Co or ext ; uare, Cube, Se. Root, of its 
imbe * — 4 a * * 4. a 


V. For this Purpoſe there are calculated Tables of Lo- 
garithms, anſwering to. all the natural Numbers, from 1 


do 10000, and by them may be found for any Number 


under 1000000, or 10000000, The Uſe of Logarithms 
the following Rules and Examples. 


ſuch a Number as expreſſeth one leſs than the Number of 
Places of the Integers ; and for Decimals, as below. _ _ 


| 5 ol = 43.3701 
Thus, to theſe | © ay een! 


237143 

Numbers the 23.45 2 1.370143 

Logarithms 2-345 = 0.370143 

are duly fir-> 2345 . 9.370143 
„ted with In-] 02345 8.37143 
1.42574 +16 08806» 002345 .. 3701 43 

ye | 0002345 ==.0.370143 


Ruiz II. To find the Logarithm of any Number 
ter than thoſe of the Table, and leſs than 10000000 3 
uppoſe, for the Number 542375. Then inthe Table, ſeek 


the Log. of the 4 firſt Figures; 5423 Log. 3.734240 


e iy pre 
The Difference of thoſe Logarithms.. . 80 


Multiply by the remaining two Figures. 78 
Cut off the Product fo many Places, vi. Woo. 0. co 
And add the remainder to the firſt Log. 3.234240 
The Sum is the Log. ſought; viz. of 542375 5.234300, 
the Index being fitted thereto. The finding a Number to 
, e propoſed, is but juſt the reverſe of this 
$, | 
Rox III. To find the Logarithm of a vulgar Fraftion, 


From 


_——— 


7 


Arithmetic 1 5 — 7 


From the ithm of the Numerator. 320. 677121 
Sabſtract the ithm of the — 4=0.602060 
The Remainder is the Logarithm of 12.75. 9. 2 
Ru LE IV. d wer e r * 
Logarithm; | 
Always from . 3 fan 10. 000009 
Subſtract the Logarithm, ſuppoſe + «+6-> Jix3gzoc 
The-Remainder is vo arith. Comp. wisz.........426 


500. 

RVTE V. To find the Secant of any Arch, ſuppoſe 
* 3384 $2? 

From double Radius 10. oοοοο. 


Subduct the Logarithm of its Co-fine, 5 oy 'od'= g. 91.4070 
There remains the Secant of 34 527 10 055930 


1 
„ 


e Addition of cee 
I. Mlultipi7ß 1 2.168362 
By 7 a reger J Add. 
Product. 1728 3.23743 


| 84 1385 =3. 1 % 


18 == 2.207172 
—"———Pradut”” 2,0.2; = 7.408022 
II. Mul 1.385 = 0.144450 
By MF; 6185 2. B. 11 1444. 
Product 25 5225 = 4658822 7 
IV. Muliply 0144 C8882 
; n Gotz =2.7.079181 


14. 
Prod. 00172 =. 5. 237543 


— Re = 
—Sudftracton of Logarithme. 


I. hide 1728 23.2 0 
a By r ä Subſ. 


Quotient 144 = 2.18202 
II. Divide. 256225 = 5,405022 SubC 
Buy 8 e 6 
Quotient . 1385 = 3.141450 

B 2 


N 
57 _ * V 
3 5 A = 


> WAL = 
s g - 3 «xe? \ 
< iba wat. Wow 


S 
3 


6 by nn. 
(YE Divide. ,,o256225 8. 408622 
1 77 1 2 e 
- Quotient”, © 5785 2. B. 267172 
IV. Divide . oo00 1728 . 5. 237543 

i e sch. 
' "Quotient -. 00¹ Jer 
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e a 4 : P * 
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-Gultiplication of rede 


1 What is the Square of 8 £5.99 =-4. 397949 
- Multiply by / 


BO - rs FI CO SINN WA = 2. 58185 


Multiply b/ß/ 3. 

» r 1750 th = rr 237543 
III. What the fourth Power of .oc6 =. * 7118. 

Multiply by +. 

Anſwer . (990090001296 .I. TED 


cd "ES * — ia. 


u. What the Cabe of . * 12=1 _— — 


— _ —_ 
- . ” * 


At. ' Diviſion of Loeb eve 
I. What the Square Root * 625 28. ee 
Divide bßß 4 3 
Anſwer 25=T 1. 397940 
IT. What the Cube Roa of 8 1 237543 
Divide * 1 3 


e 2 e II I 
III. What the. a 
i Big. Root eff oo 296 =: 1. 112604 
_ | Divide bf. 
| all | Ar 606 . 77815 
Wil gp ok wei tet or tay 


"_ 2 


Colden 


Arithmetic by Logarithms. 


Golden Rule n= Logarichms. 
If 13 Gros . 13 = 1.11204 Subſ. 
Coſt 51. 425. * l 
What Coſt . 66.5 = 1.822822 { Add. 
* 2.70,646 


_ Anſwer 7. J. 38.8759 = 1 5689693 Rem 5 


Or thus, with the aritnmetical Complement of the 
firſt Term, by, Addition, 


: . 


J. - = 0.880814 


7 


5 


4 


 Arichmet. Com — = $.8 $ 
— 


; Groſs 66.5 = 1.822822 


| Anſwer, I. 38.8 1.58969 
The ſame as before, : 769 = 1-58969 . 8 


K 


Tangent 9.430% = 696745. TY 
Secant 10.085930 = 1218792, Ec. 
Note, the Index of the Logarithm, Sine, &c. ſu 
he natural Sine, &c. to be of 10 or 11 Places of Figures? 


ut this is not neceſſary, and you may take as few as ag} 
ill. | 


Tho 955 would know more of a may ber- 
ſe my Syſtem of Decimal nnn s 2 wilh 
nd ample Satis action. 


Arch of 34 52/? 
The natural Sine, &c. is nothing but the natural Wan- 
der of the Logarithm, Sine, Tc. 4 
Logarithmetical. Natural. 


* 


23 * N SECT. 


12 


* 
8 
, * on 84 1 
7 
LF _ ; 
* * nn oem * — 


Io find the Natural Sine, Tangent, te. | 71 g 
What is the natural Sine, Tangent, or Secant of _ 


wk 34* 521 -9.757144= 571668, Sc. & 
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arts into 10 others, and ſo on, ad infnitum. 


— ax od — 


Of Deeimal Arithmetic. | 


* 13 
F124 


3 * 
_ yo 


* mas 4 <> n 
I. TN Decimals, the integral Quantities (Whether Coin, 
Weight, Meaſure, Time, Motion, c.] are ſup- 

ied to be divided into 10 equal Parts; and each of thoſe: 


— 


II. Any Integer thus divided into 10, 100, 1000, 
10000, of. egal Parts, becomes the Denominator to the 
Decimal Fraction; thus, for g, +45» u : Sc. (be- 
cauſe the Denominators confiſt of a Unit with Cyphers 
annexed,) we may write 0.2, 0.07, 0.035, Fe. ; 
III. And any Decimal Number is produced, by: divi- 
ding the Numerator of a Vulgar Fraction by its Deno- 
minator;—thus;--+ 15 =0:4; and =0:257; and 5 


12 =5-5-_. Fr . ty | 
IV. ſc is to be obſerwd, that as Cyphers annexed to 
whole Numbers, increaſe their Value in a Decimal or 10 
fold Proportion, ſo when they are prefixed to Decimal 
Numbers, they decreaſe their Value in the ſame Propor- 
tion. Ks 2 66 N N Lo 


3 


„rn 10 is Ten Units. 
** 1000 One Hundred. 23 
1000 One Thouſand. 

= er toooo Ten Thouſand, 


; 100000 One Hund, Thouſand, &e. 
So, vice verſa 1 is One TenthPartof an Unit. 


2 OI One Hundredth Part. 

2 001 One Thouſandth Part. 

2 000¹ A Ten Thouſandth Part. 
» By wg 00001 One Hund. Thouſand Part. 


oooοο One Millionth Part, c. 


V. Of Decimal Numbers, ſome are terminate, or pro- 
ceed but to a certain Number of Places, and there end; 
as 4 =.5, 4 =-25, and 4, ==.125; alſo =.0156z5. 
But others are interminate or infinite, being ſuch as in 
their Production repeat either one or more Places of Fi- 
gures; and thus they are term'd, ſingle or compound Re- 


petends. 


y it 
3 


2. 
Coin, 


re ſup- 
F thoſe 


or pro- 


ere end; 
015625. 
uch as in 
ces of Fi- 
ound Re- 


petends. 


—  Decintaldtithmetic. 


petends. So 7 = 33333. Cc. ad infinitum. So 11 


I .oogogog, Sc. and r = 0185185185, Ec. to Infinity. 


But tis uſual ta daſh the firſt and lait F igares of Repe- 
tends, thus, 3 nf,, ist, or it may be 018g2, 
or thus, 018518; there being no Occaſion to write 
more. — . 

VI. The Operation of the four grand Rules of Addi- 
tion, Subſtraction, Multiplication and Diviſion is the fame 
as: in whole Numbers, obſerving the: following Rules, 


VIE. 

Rur I. In Addition and Subfrartion;” place" the 
Comma's (or Points, diſtinguiſhing the Decimal from the 
Integral Numbers) juſt under one another. , 

Rur II. In Pultiplication, cut off (to the right 
Hand) from the Product, ſo many Figures for a. 
as there are Decimal Places, both'in the Multiplier and 
Moultiplicand. © And if there be not ſo many Places in the 
Produ&, make them ſo many, by prefixing Cyphers to 
the left Hand. ae ; 

Kurz III. In Divifion, cut off ſo many Places of the 
Quotient to the Right, as there are Decimal Places.more 
in the Dividend than in the Diviſor; but if the Quotient 
bath not ſo many Places, prefix Cyphers to the Left, till 
they are ſo many. | 1 

Rur IV. If the Dividend be leſ than the Diviſor, 
add Cyphers to the right Hand thereof, and thus any lefler 
Number may be divided by a greater. 


Me ee 


—— 


Addition of Decimals. 


034375 783333 232355 3725125 
139583 229167 2734375 1458.266667 
34625 2-125 4258125 789.4375 


44667 3.23427 96458 38.083 33 
.. . 


«> 


i , 


74.284 4228 75.0034 
9 


Tae 4727 29 
Difference 28.909 347.843 


From , .345:7578 
Take 157. 
Difference 188 7578 


11 Sh 2 


0.4397 
0.1081 


0.547893 


58 
35 


67:875 33.8284 
17.1284 * 
1 
Na. 50. 34 

0.997543 0-000375- 
0002457 49.999625 


” —_ — 


By 


_— * 


Mult. 3.024 32.12 
By... 2-23 243 
1 2 6636 
_ 
5048 6424 


Pulriplication of Decimals. 
78.546 
436 
. 474276 
235638 
314184 34470 


— — 
2 1 
2355 
— 
118256 
7095 
9450 
eee 


5745 
0675 


ne” 
40215 


Pro. 6.74352 780.516 34246.056 387.7875 -0575877 | 


Mult. . 57.056 
0.578 


0.56879 
0 03674. 


0.03204 _ 4572000 
0.02364 0.000001 


— ũ öE'4ä —— 


Pro. 32978308 0322731446 .00070>2544 4-872 


Y 


—B 


Diviſion of Decimals. 


— 


_ 


w—_— 


L* vie, If any defire 


compleat Knawledge of 
the moſt uſeful Art of 
DecimalArithmetic, let 


\them pleaſe to conſult 


Diviſor Dividend Quotient 
845 295-75 © 35 
os, 4368 5 
24-3 » 3 $432.12 
436, "34246.056 78.546 
0.534, 0.30438 9.87 
7.684, 192.100 25 
7875 441-0000 560 
„ ie 8 
575 » 230007475 * 0013 
10, 5784 578.4 
100, 5784 57.84 
| noo, 3784 9524. 
1000, 5784 7 


my New Syſtem of that 


Art, printed for Mr. 
| Fohn Noon; and they 
will find plenary Satiſ- 


faction in every part. 
| | 


2224 


given Quantities by the firſt Letters 


— — Theorem ; thus, ſup 


„ * * * 
hs * * 


5 e - 
% > N 
5 5 q off | „ J | , 
-4 * * Algebra , 7 9 
1 f 1 
7 -c * © 1 . 4 as * 2 * 


„ r 8 . 1 : g F 4 2 
j 2 8 E. * 1 oy III. - 


I. X Lgebra is an Art or Method of managing Arith- 

| metical and Geometrical Computatians, by Let- 

ters or Species, inſtead of Figures and Lines, or any 
uantities in l 1 pt 80 

II. In Algebra, tis pretty uſual 8 known or 

the Alphabet, as 

4 6, c, d, &c. and thoſe which are unknown or ſought 


by the latter Letters, as x, 5, %z but this is entirely i. 
| wary 4 | | _ 104 12 56 


Wel. bud 
—] | Leh; a a—b is a leſs b, or ſub- 
| |  ſtraſted. .. $ 
X | | Multiphed into; as aa & bc, is aa 
by multiplied into bc, or aabc. 
= | -| Divided by 3 a8 aq. be, is ag di- 


vided by bc, or T. A 


" 


IH, C (More "as a8 is « more'b, or 


, 


1 1s SAL b +6: d; that is, 

„ 4 is to 6, ſo if c t0 41 
32 | - | So is; )] in proportion. 2 

Involved. Multiplied into it ſelf 
1 Ie raid times. Ks 
| w Evolved, or the Extraction of the 

F A+ Root. 2 
2 

Dn 4 


| 5 — | Ni 
The Root; as. ./ 45, is the Square 
| Root of ab. Fr * 
IV. Hence will be very eaſy to read or expreſs an 
| fe a=3, b==5, d=12, 
H= the Quantity ſought; and we have the Theorem 


2x4 wonera929qy 20) pam eo 48 20 318 20.1. 
y 4 
Signifies | 
1 
87 
LL 
** 
- 
" N 


K 


WOTS 4 2 


| — >» 2 R 80 „ 9 r 
— —_ - 
ccc an — — 


* 


. 
oo + oY — — 
” r 
r 1 
3 


. —— _ 

* mn — 

* * 5 OS 
„ 


5 


I 
{! 
1 
4 


Sor ner oo ay 


9 - 
4 ad 
a 
— * 
. 
© 4 ; . 
5 l 5 "> a 4 


3 


„ ——— 
** N * * ” TRE] 
5 


by fn E >. 9198 
. . 4s 
- = 7 Fa 
— rk — EEC NOT, «OI: 1 
s * * 28 
2 * — > 
OT oY 
[4 ” G 
— 


whence æ is known. | 
V. The Rules to be ob/erv'd' in adding, ſubſtraRing, 
makiplying and dividing Algebraic "Quantities, are as 


. — * n 
- 2 —— — , he * 4 or * 
— on * — 2 N R ws \ _—_ ö a * 1 
- p E 2 wy ” 7 "> . © dh. A A 1 * N 2 
n 6 n S — - LE © 
* * Ae : be. 
+ 
; 4 | 
— 
* 
n 
"= 
* 
=_ 
N 


; * with the Sign of the Greater. Ru LE III. 
_ without altering their Signs ; and thence will ariſe com- 


Rur. Change all the Subſtrahend, and then add all 
and their Sum will be the true Remainder or Diffe- 


- RuL1z1l. When the Quantities have like Signs, and 


and that will be their Product. RvuLs II. If there be 
Co. efficients, 3 and to the Product join 


| fix to them the Sign —, 
When the ſame Letters are found in both Factors, ex- 


10 Of Axkebra. 
2 ＋ ab —4 ED _ 
=x< = x, fhis is in Numby EIT: 12 


SK; or thus, gÞ+15=22 | 


A — 


| $3 
==z,that is— zr GE 


8 


I. In addition chere be three Caſes. Rol I. 


When like Quantities have like Signs, add the Co ef. 
ffeients (or Numbers prefix d) together, and ſubjoin 
- thereto the Quantities with the ſame Sign. Ruue II. 
If the Quantities are alike, and have unlike Signs, ſub- 


ſtract the Co-efficients, and to their Difference join the 
en the Quantities are unlike, ſet them all down, 


nd Quantities. 


II. In Subftraction you perform all by one general 
the Quantities together, as by the Rules of Addition, 


FENCE. 0 


III. In Pultiplication there are three Caſes. 
no Co-efficients, join them together with the Sign , 
the Quantities, as before. RUE III. When the 
Quantities have unlike Signs, join them and the Pro- 


duct of the Coefficients together, (as before) and pre-: 
IV. In Diviſion there are four RutLts; Rur I. 


ge them, what remains is the Quotient. Ru LE II. 
hen the Quantities of the Dividend have unlike? 


Signs to thoſe in the Diviſor, ſet down the Quotient 


with the Sign — prefixed. Ruus III. If both Fac- 


tors have Co-efficients, Divide them; and to their Qgo- 
tient adjoin the Quotient Quantities. Ro LA IV. When 


the 


_ 


| Of Ahebro. It 
the Quantities of the Diviſor are not exactly contain'd 
in the Dividend, then ſet them both down in the 
Manner of Valgar Fractions, for the Quotient. 

VI. Theſe 2 L preſume, will be eaſy by the 
xamples which follow in all the Rules. 4 


— —— — — 


Mt. 
_ _ 


* 


Addition of whole Quantities. 
Car J. Of like Quantities and like Signs. 


TI'S: 42 —26464—2 5c 
Add a—bt$-24— 6 : 


The Sum 2a—76+8d—324+5c 
Ca II. Of like Quantities having unlike Signs, 
To 3. ab + gbe+12abd— 74 
Add b. eee + 
The Sum a— 2ababd— 10 A 


| Casx III. Of unlike Quantities. . 
To . abc 4b. 


Add —4=4f+75 einn 
Sum ID \ 
An Example of all the three Caſes together, 1 

Add 28 — 2 abe— 25 | 

dd + 2a8 — 3abe— 3 

Sum ＋ 4 ＋ 24 + bb -C e 


Dubſtracton of whole Quantities. 
Catz I. From 2a—9b+8d—32+;c- 
| Take ' a—2b+6d—25+5;c 
There Remains 2 — 514 ＋214— 7 


2 


* Of Algebra. 
t From De . 
Take 22+: ab. — 11 abd + 64—gbc 
There remains r 
Case III. From Nun * 4 20 
Take a+b—c+ 25 : +: . 
There remains . 


W 4 


VN. B. Theſe Examples of SubfiraQion are only the re- 

verſe to thoſe of Addition, and confequentl!y 
ſerve to prove them; being thus a mutual II- 
a to each other. 


ha | | _ — | — 

3 of whole Quantities:! 

Cas I. Beats Er” beving like Signs, and no Oo- | 
eflicicnts. . 


laub = a-+b | eee e FRY Lt 


Products 2 15 1 + ad + 4b | aad 2 L ff ce. 
Cary IT, Of Quantities having like Sighs and Co- 
_ efficients. 
oltphy 5a |—6d—a | 86+ * 5 
By . 36 |—5e 
Products Tc Toe SEG | 


Casz III. Of Quantities having Co-efficients, and un- 


like Signs. 
. * wy 5a+36 24 —5— 10 G0 
By 2 
Producte =; — — | N 


Pa 
8 * 


Her 


—gbc 


25 


— — 


q 


the re 


juently 


tual II- 


+5 
4- 20 


nd un 


J cas II. When Dividend and Diviſor have unlike Signs; 


of Algebra. © 13 


He falls a Example of 999 
*. 
Multi ly . N 
By .. N .. a6 ＋ 2X5 a, 
ee | 
| +8 xab—b xx + 4zx—8x £ 
— 20ab +15 x—1toz-+20 2 
p- Tab e ez — 1 


Diviſion of Whole Quantities. 


Castl. lab, 4) 3. (a-+6. 
** — be 
— — 


a) —adb 4 —ab) abecpafh (—cf. 5 


abe 
"— N 0 
+ afb * 
+ afb - 
cas TIT. When Dividend and Diviſor have Co- 


efficients. 
ab h b. WY 
) 15ab (ge. 9 1227 171444 — — 


; 8 * 
1 N engere 


Casz IV. When the Quantities in the Diviſor 3 are not 
exactly form'd in the Dividend. 


a 705 232 44bc) 8 ad. = 


184141 


3 75 
An Example of the ſeveral Caſes ie. 
ee. aer 
455 oak —_— 4ab 
Sab um 2cabÞ7x—bx: 


D 8x + 4 ; 
204-154 — 716 205 
" 20ab+-1 5 #102420 
—— | — — — 25 
Involution of whole Quantities. 
* — 3 e, 
a bk 3 -» 26> | Square 
— — 296bb Fa ge Cabe 


16a —+"B1658bb 625a*þ+ Biquadrate 
3 zaaaaa n 3125495, &c. Surſolid, & 


ä . Binomial Roc 


a+b 0 
a +2ab 4b .. + +/+ + + +» Square 
a+b 

E Laube k 


55 nz „ Biquadrare 
= EE 104306 + 2 E= 5ab⸗ way] Surſolid. 


- r 


drithmetical 1 Proerion \ K&+ 


BUS Bs Rt . » Reſidual Root 
4 —b 440 
„ - + + + + Square 


a, Fe F ——” Foe Cube 


— So 


6 IDES Caare = Ja) ob” mr Riquadrats 


—— 


__ — DDr 
_ A. Thearem. for raiſing the Uncia of any Pm. 
M2 M-—1 Moi 
et M be the Exponent B *. 4 $i 
of the Power Then ) M= «==, * 
| er ae e . 
3 
SECT. TY EY 
nee Of Quiaations in Arithmetical Proprotiog 
bs - continued. 
10 Aseries of ſach Quantities; o: 4: 2a: : 
* — Qu 0 2 . 4 55. 


"ial Roc (igt Term, ) Then 2 8 
Or ſuppoſe 4 = The Common 43 ＋ 24: a+ 3c: 
. Exceſs a * ., &c. 


* Ano the by Term of 
e Ser 544 
b n order to ſolve Queſtions B = The laſt Term. 
depending on thele pro- E= The Common Exceſs. 
adrate greſſional Quantities; N= The Number of all the 
ſuppoſe it be made Terms 
Surſolid. | $= The Sum of all the Se- 


ries, or Tem. 
. Fach. 


12 1 


x6 Geometrical Proportion. 
Each of theſe five Quantities or Parts are found by the 
following Theorems. | 
Theorem I. 1 A. Tbeor. III. — E. 
Theor, II. 22 Theor. IV. N. 
. ä 
Theor. V. j 28. 


Of Quantities in Geometrical Proportion. 


A Series of ſuch Quantities ; be abs avs. | 
aaaaa . &c. | 


a= The firſt Term } Then a . ac. ace . art «| 
Or put ; er Common Ratio 1 ae. &c. 


| For a: rc . ee, &c, 


ſA= = The firſt Term of the) | 
3 Series. Then each Part 
Let it be g = The laſt Term. I is found by the 


made J E = The Common Ratio. P following 
again E Sum of all the] Theorems. 
| erms. ; 


Theorem I. $4+EB—ES= A, _ | 
Ther l 1 —— B. Theor. 1. =8. 


Theor. IV. WE” 28. 


Calls Rule Din 7 


the | SB CT M. 

of Quanticiesin- Muſical Proportian/ 
ET the three Quantities a, ö, c, be in muſical Pro- 
=N. portion. 


Then a: n l b—e. 


we lr 4 . l 


ö . = 


Again, 3 theſe four Quant 6, b, c. a mY 
muſical Proportion. 


Then 4a: dy canis a; B, ee 
Whence theſe I Theor. I. 1 —— = 


act. Theorems, 
Theor. II. K III. He 222 
ne _ 
* SECT. Vil. 


„of Proportion DisjunGt ; or Golden Riſe 
Diet 


* 


Uppeſe a: ae 4 nw the frond. Term un- 


known. 


=. ic 


Then ==; or xc Sa or *. 


| But if che Propoyton ige. 
E C T4 Then 2245 Or * Ai or —xa=d. 
| cs SECT. 


=> %s 
* — _—a 
— — — — —L—P one —— - 
N 1 =_ — 
— a * 


i v ä 8 8 * * ** "en * © 
e * * 8 ö = 
F"ISE * 1 


* —_ * 7 * 5 

1 1 1 1 

i r 
Rittes of Fellowſhip. 


SECT. vn. 
The Double Rule of Three Direct and 


. Inverſe. | 
In the $ P = Principal Cauſe of Gain, Loſs, Ac- | 
fition of a tion, &c. 


Queſtion, IE 2 Time, Diſtance of Place, 
C. 
G= To the Gain, Loſs, or Action, c. 


ut. » 
3 p Principal, 
Terms, where- Ti Sc. ſought! 
inthe Queſtion © © for. 
lies, OR g =Gain, | 
When any five of theſe are given, the fixth is found by 
the following d, 


Three Theorems, Gpt TPg 
. I. E. — II. 8 
III Gy =* | 


NM. B. Theſe Theorems find the Anſwer abſolutely, with- 
c 
reve | 


— 8 * —_— * 


Hen IN; 
Single Fellowſhip, or without Time. 


A, B, C, D. Ce. Merchants in Company. 

Suppoſe a, b, c, d, &c. Each Man's Part in the Stock | 

Then a -U c -d, &c.=S, The Joint Stock. | 

—_ G =the Gain acquired by Traditig; or Loſs, 
c. 


— 


Th 


"AS UE 


Then, T 
1 Theor. III. J Gain. 
„ Ace- Ga 
Theor. IV. — 2 D's Gain 
Place, 8 
| 3 
n, Oe. 1 — — — — 
ſought s EC r. x. 


Double Fellowſhip, or that with Tine 
A,B, C, D, &c. Merchants trading in Company. 
_ 


a, b, c, 2 &c. Each Man's Money in Stock. 
a, &, y, æ, &c. the Time it is employ d. 


aw + bx + oy + dz, &c. = S, the Sum of the 
Iſo let ? Products of the Times, and Stocks. 
G = the whole Gain, Loſs, Ic. by Trading. 
OY Then it will be 8: G * 1 — whence the following 
„ with- 
C Theor. I. e L 


G # 
1 Theor. II. NI = B's Gain. 


8 
vix. 


ee 111. Soo. Gain. 
| © heor. IV. Seb. Gain. 


ee 
(+ 2 Fa 


20 | Rules of Alligation. 
SECT... ] 
@. Alligation Medial. 
$A, B. C, D, &c. The Quantities to be mixed. 
Suppoſe a, B, c, d, &c. The particular Rates or Values. 1 
AS+B+C+D=35, The Sum of all the 
Then Quantities. | 
'a+b+c-+d=R, The Sum of all the Rates. 
. R 'F 
wy gee | 1 Part. 
Then it will be, . Mean Rate 
AsS:R =. obs Lo 
wr 35 . | | Parts, Se. 
TD 
SECT. XII. 
Alligation Alternate. 
ca T Pirſt n 
12 Second Bate and wars By raiſing! 
0c 8 Third the Laſt Theorems, this! 
d Fourth Part of Arithme- 
i tear 
| "P= = 4 Mean . — and | brought — wage 
9 = Firſt Second > moſt Perfection, . 
2 & 1 ar | £ Firſt gving all poſſible! 
«wk A 1] Secend f Rate and | I; w, 1 
' the wo 2 3 * Fen- 1 are nl Ir 
im * N ; | —_ | 
„= | Penult,and the laſt Rate. of = 


'$= Sum ot all the —ͤ— to be mixed. 


I 


* 


Rules of Alligation. 27 


If there nen. A and B. to be mixed; you 
have theſe Theorems; / 


Theor. I. A 1 28 m. {8—4a=8. 


nixed. 

alues- If there be three Quantities or Ingredients, A, B, C 
u the] 1 then you have 
Rates. Theor. rm 
"i Theor. II. EIN Leaſt, W 3 . 


ts. If there are four Quantities or Ingredients, A, Z, C, D; 
1 you have 


cor. I. 1 Greateſt. III. 3 == $x—A =; Greateſt. 


—— = Theor. u. $ Pun Lead. IV. og =B Leaſt. 
8 =C. 


RSS 

1 L If there be five Ingredients, A, B, C, D, E; you have 
By th the greateſt and leaſt Quantity of A and B, as beſore 3. 
ne then 4 b & 
Arbe 3 =C Greateſt. 


| Alliga- ö 
„ is] Sz — 
4 Theor. 11.3 = © Lek. 


ection, at? 
* poſſibleſ ELD LM , 


Theor. v. 2 


Theor. III. 
to amy 


and ſuch} 
is are no 
ſe to be} 
at I know! 


If there be fix Quantities, A, B, C, D, E, F; you find the 
greateſt and leaſt Quantities of A, B, and C. as before z 
then 


Theor. J. 1 . pes 


I 


Theor, 


22 Simple Intereſt. | | 
Theor. IE — BG 1 
—̃ ̃ — 


| 51 Ne III. = E. 


And chus you may a to raiſe Thcehes for any | 
Number of Quamities y0u. pleaſe, * have occaſion for. | 


88 


— — — —— ot 


The Rule of Double Polition, 


| | 22 p Quantity ſought. 
The Fir 

Let i it be; A 2 ſuppoſed Number. | 

1 Firſt 28 

E = The Second Erber. | 

Then if the Errours be both alike, wiz. both too great, 

or both too little ; then you have this 


But if the Errours be untike z that is, one too great, 
the other too ſmall; you will have this oh 
ER-+ DC 


. 3 ** 


SECT. XW. 


Simple Intereſt, 


P = The Principal put to Intereſt. 
4 R = The Ratio of the Rate, per Cent. Fay 
T = The Time it continues at Intereſt. | 
A = The COPY ORs 
tere! 


Then Theor- I. TPR+P=A. II. Trier 


F 


Theo! 


DX. Cx SECT XI. 
Annuities 4 in ; Arrears, Simple Intereſt. 
i= = Annutty's, Penſion, yearly Rent, Cc. 


T = The Time of its being unpaid, or forborn. 
R = The Ratio of Intereſt, as before. 
A = The Amount of the Annuity-and its Intereſt. 


Alto eK — 1 then you have the following 


Theorems; 
TTRU—PRU+2TU__ 


Theor. 1.5 


great, Theor. 1.3 FIR INTF = V. 


I 
The preſent Moꝛth of Annuities, Simple 


Intereſt. 


Uppoſe the ſame Letters, U, T, R, P, ſignify the ſame 
DJ Things as before; then we have theſe Theorems; 


nn I 
nd Ir 


vey — | 
20. IR4-2 
Theo Theor. II. PLATES * 


Theor 


8 2 
: L * . * 
* A " *. 88 >. 
m ju = 
9 


24 | Compound Tnteref and Annuities. 


| T 
Theor. III. TU TU — 5 =R. 
3 3 
hy 3 RES cn TAN Let ee « =X 
4 Then will TTExT NU 
Hence, Theor. IV. 9 1 — 22 T. 
| | | "Note, P is here the preſent Worth of the Annuity, 0 h. 
4 - Purchaſe Money. Hae 
CT — | 
8E Er. XVI. 
_ Compound Intereſt, | he 


P = The Principal pat to Intereſt. 
t = The Time of its Continuance. ; 
Let JA = Fhe Amount of the Principal, and its Intereſt} 
The Amount of one Pound, and its Intereſ 
R for one Year, at any given Rate, per Cen 
per Annum. | 


Theor. L. TRA. 1.3 =P. | 1. 555 Rt, 


SECT. XVII 
Annuities, * in Arrear; Compound | 


ntereſt. 


H** R is/the ſame as in the laſt, and alſo *; b 
U and A ſignify the ſame Things as und er thi 
Head of Simple Intereſt. 


Thea 


f Freehold 'Eftates, Ke. 25 


Theor. I. 9 ˙*.— A. 1. 5 u. 
A RA-+U—A 
9 U = X. 11.3 U = Rt. 
Theor. IV ; * =xR— Re. - 
Ser. Wil unn 
ty, ohe pꝛeſent Moꝛth of 2 Compound 
Intereſt. 


Ere P is bg 2 Worth, or bes e 
before: Then, 


| 2 | 
U— 
* II. n — --4 U. 


1 

; L X. III. RE Rt. 
Theor. IV. * =xRt+Rt—R'T 1 

Note, Thoſe Equations of Compound Intereſt are beſt 


olved by the Logarithms: or the Theorems of adſected 
quations, hereafter. 


1 I. 


A oer, x0h, 5. 
na W Freehold Eſtates, purchaſed at Compound 
Intereſt, 
12 1 
©, 7 Freehold Eſtates are ſuppoſed to be bought 2 
d for ever, therefore the Time, wiz. t, is out of 
mt ef; the other Letters ſignify as before; and are 


D Theor. 


26 Extraflions off Simple Equations. 
Theor, . $PR—P U HS =p. 
eG ang 


nn „ —_ . 5 


t _— 


| Ae K. | 
Extraction of Roots of . Equations, 


G , | 
In _ * 1 aNunber, near the true Root 
= 2 ms ; 


Then. . R+7=6, the Root 
| Alot ==. Then we have 


Theor. I. "MIN 


SEEN then we have 
'Theor. 4 - =. 


=== D; Then we have 


Sa J. iz 2 Se. 
* R-pe 
But if r it will be, 


Theor. II. - | 


The Solution of Quadratick Equations. ay 
For the Biquadzatic Root, 

ee 
Let E= 4a 
ED -=D, we have 
Theor. 1.3 


2 m=e | 
2R＋ £ 
ns But if R— ra, * have 

280 Theor. II. Faxing 


** * 


— 


— 
For the Surfolid 2222 


Theor, LF K — 8 | 15 
HI we ken den 


"SECT" RK: 2c: 
The Solution of Adferted een 


11 CS Equations. | 5 


8 b 2a+2hams; Then 3 is a= 
SJ bb oþ x: —b, 
CRE II: ver 4a —2 b * . 
Cass II. But if — 18 
ASK. ut if 2ba—aa=x; We have a= 
1 of. bb— x, 


D 2 Other- 


"hover. ha = Se. - 55 N. 


—_— N I) e * 
. 
7 * * 


28 The Solution of Cubick Equations. 


| Otherwiſe thus; 
e re {hen yeature 
28 — ZR —þR =D 
ITE" 
Casz IT. 1 {rhe 


＋ e= a 


1G — R* + =D 
Theor. 1.3 REIT = 


9 G =2ba—aa . 
det ce r 


t. 


Let r 
Theor. III. g= 


SECT. XXII. 
The Solution of Adfected Cubic Equations 


1 De Nine Digits to rbe Square e. 29 


For Equations farther Ad ſected. 
Cubic. El tab] 
Rega; Then 
G -R nn RR 
Theor. I. 1 NTA 
Biquadratic, G=a*y but — 
b R -+e = a; Then 
——— 
4K +38%R*+ 2cR+ 
From a View of theſe Theorems, twill be eaſy to col 
n ſor Equations, rn 


— % 
— * 
— — — — 2 3 » 
4 5 


have 


22. 


Theor. 1 


SECT. XIII. 
he Powers An the Nine - | nn the Square 


. 4. 


4. a*, &c, — ̃ — 


MLS *.- 


SE: 


30 Dr. Halley's Univerſal Speculum. 
SE QT; + KIEV: * f 
Dr. Halley's Univerſal Analytical Speculum 


1. For pure Powers or Simple Equations. 

3 have aa b, a3 =, a*+=b, Cc. to: 
umber propoſed ; then a the Root of the Powe 
neareſt to the propoſed Number; and þ == the Exceſs d 
Deſect, by which it (i. e. the propoſed Number) exceed 
or comes ſhort of the ſaid neareſt Power. Thus, ſuppoil 
aaa br 23i, the neareft Cube to that is 216, wholl 
Root 6 4; and therefore 231 - 216 15 =. Nov 
to find à the Root of any propoſed Equation or Powe 
Dr. Hall has given us two Forms of Theorems, the on 
Rational, the other Irrational, as in the Paradigm ſubjoin d 


7 


Ration. Form | Irration. Form. | Powe 


Jae; 22 r 


Dr. Halley's Univerſal Speculum. $1 

Thus you have two Forms for extracting the Roots of 
an ſimple or pure Equations to the tenth Power incluſive. Ea 
And within theſe two Forms the Root is ever found, be- 2 
ing ſomewhat nearer to the Irrational than to the Rational 2 
one; and Note, if it be 5, the irrational Form gives the 
Noot a little too great, and the Rational a little too ſmall; 2 
and contrarywiſe if it be—6. | 5 


— 
n 


— — — — — 


II. For the Roots of A dſected Equations. 


Suppoſe we have the adſected Equation 4 + ba* + 
ca3 ＋ da +fa=G; and imagiſle the Root a=r=g; 
chen involving this Binomial Root to fifth Power of a, the 
ſeveral Powers with their Co-efficients are to be ranged as 
in the following Table 5 


Let che Sum of the Parts in the firſt Column — G: be- 
equal to q: th: Sum of the Co-efficicnts of e, be s; 
ot ee, be t; of eee, be = tt, Cc. 7 ny 


N. B. The following Table is continued to the ſeventh 
Power of a, which is as far as is neceſſary. | 


Tabula 


3 


© uy pa139:303 ah aq Le. 4pauzoy end v 1009 0. — 4.2. 


gi | pur r N u ae aaru pur 53 

| E * 1 e eee —— JeuoNes om ur 

Th © He : 
- —=þ4 = 2 261 am aui] aut aavy 2 pur b uαν en 201 pay 

2 a 8 vu Iii gurt 


| . 20 r b + no sẽõ,õjꝰ- *UONN]OS n UT J[ 


£5 TEES 2 ä 42... . 
ä e | RS 

: : Si : : : : H— | 

| : 3 * = 4j= — 


, + X4q7=, 8 F 
_ = 2143% +2,43% = ,4f= wi | 

2 * + * = 9:49 + 954/Þ = += ,u/ 

% W 494% Toei bn 5 == 4p = * 

125 + $4409 = 49:42 $1+ <2 f OZ = e Si 3549. g- = v2 | 

| 1 ial + os bl 5e + £2449 SE = F 
$ eee age,» 


32 Dr.Halley's Univer, 
| ö 
7 


; » 


Sir Iſaac Newton's Univerſal Theorem. 33 
the irrational Form, by ſubſtracting therefrom the Quantity 
3 
ER if it be e but if it be —e, add to the ſaid 
Root this Quantity with _ 2 zue —ze* 


« 
2 -- Pp 


* n — 


8 ES — 


I. Por raiſing the Powers of Binomial Quantities. 


U the Binomial Quantity 4 b, be to be raiſed 
8 * 


I Then will che Power of the Bino- 
=P Cmial a+" =P" + SAQ4SD= 


Sir Tſaac Newton's Univerſal Theorem. 


1 


Then let J 2 __. | i 
+4 1—2 —3 
2 BQ. ; n Ee. 
ſ „ I II. Fer e 
P A, of the Root of any 
* AQ=8B Power of any Bino- 
Alſo mial. 0 / 54-6 
| + ob 
Dec., 8 have the ſame 
2 Theorem, win 
n Ee. To e Vene 
. F. nz 


vis. Yak r — 
G 7 E. &c And theſe Theorems equally ſerve 


for raiſing the Power or extraQing the Root of any Infi- 
nite Series: b a+ by +cxxb denn 12%; &c. by put- 
ting bz-þ c b de? + ex*, &c. = x3 for then "till be 
4 ＋ x = F®, &c. as before. 

| SE CT. 


34 


'The ee are repre - 
ſented by 


The flowing ones \by the laſt Let- 


ters, as 


'Their firſt Flaxights this EIS 2 x 5 
Their ſecond Fluxions thus . & * 
Third Fluxions thun % 5 


Of Fluxions. 
er. 


a, 6, 


e, 
u. , 5. 


. # A 


R N 


The Wen is : 2 
The Fluxion of a Surd 2 1 is V x-+5. 


A General Rv Ex for finding the Fluxions of flowing 


War 


nen of th ROT r 
1. 'In doi 


2 moeks 


by proper $i 


Quantities. 
each Term of the Equation by 


is, ſtrike off the Root of any Power « 


to find the 


be required 1 
xy 
uxions 


Quvantities. 


theſe flowing 27. 


. * 


7, and fubſtitate its Fluxion in it 


III. Then connect thoſe ſeveral Produdts into one Sun 
„ and that will be the Fluxian required. 


Then let it { * 


Of Flaxions. 
\ fx 
*+y+£ 
By the Rule above ay + gx 


8 will be found 
pag us _— gz ay + yer 


VIZ. r. as At -- 4 
— 2xy + a 


Let mas ths Index or Exponent of any Power of a' 
Quantity x. Then univerſally the Fluxion of the Power 


, will be max. 


, 188 | 

4 ; | 4 

= Numerator. „ 
.. I D= Denominator. 144 
Let = Flurion of Numer. &E- 
d = Fluxion of Denomi- | c x 

nator. — 
Dn — N44 6 


Fraftions, vix. 


- Of Fluxions. 


A 12 
I» 


| - 


For by the ſaid Theorem, | : 
the Fluxions of thoſe FraQtons — 
will ve 


* * 40 . 
xz bx 2x — ux 


* 8 & * 


Aldo, becauſe 45; J, Jin, &c. are of he ſame Value 
with thoſe Fractional Powers a*, a7,'a*, &c. There- 
fore the Fluxion of any ſurd Quantity is univerſally ex- 


: 7 nu, 1 
preſſed as before, WE. the Fluxion of y— 1s ger, 12 


0 


* 11 + 2 
VOOR | 
The Fluxion of the rithm of any Number or Quan. 
tity, is equal to the Fluxion of the ſaid Number, divided 
by the Number itſelf. 
Let the Quantity 1 + x be propoſed; the Fluxion 


thereof is x, therefore —— is the Fluxion of its Loga- 


1 +x 
22 
rithm. For the Logarithm of 1+ is this, x—= + 


x3 


X*x, Ke. But that is equal to ** x az—3 = 
3 — as before. Thus the Fluxion of the 


& * = 


x+1 1+x 3 : 
g 2x Xx +2 a 
rithm 


Fo 


Fo 


** 1 . . 
— ——, &c.. the Fluxion of which is x—xx + x*x— | 


4 ke "” - 8 "OT * 

A a — FRO F _—_ q 70% * * 

, 7 ** * * I * * a n * 9 rad AP - 0 * i F . - 
LN * 1 * CTY 


— of. Superfiie ind aw” oh 
ithm of pas * ee i = 


Note, That bythe Reverſe of theſe Rules and Th 


you find the fl Ga fy en het 
not with equal Certainty. 


: * 
Li 


* 


a 4 1 XXV. | x 0 5 
of Benluration of Superficiew/and Solids; 


| For a Square, f S== its Side. 
put } A=its Area. N. 


Value Theor. 88 =A. 
here - — — — — | | 5 
ex- For a peral⸗ L = The Length. 88 
1 lelogzam, 4 B = The Breadth. JEDP 5. 
9 put A == The Area. 
+ - Theor. LBA. 

Wan. For a Tri-( H = Height. ? : 
1ded angle, B Bae. 

: put (A= Area. 
28 ; | Theor. | = A. 


2 e. 


— — 


+ For a Settoz CR = The Radius. 
oſ a Circle. I H = The Arch. 
1 put A = The Area, 
—H 3 - Theor. ww = A. 
f the * — 
(ire ESA dety. bein 
; rt = eri . being. g1 
_ SUED are 


* 96 

* * 9 Us - * 
3 

l w 


38 Ausbeute ee. ad Pw” ; 

Theot; * 3-1416D 22 P. 5 : 

"Theor. II. 0.7854 DDA. 3 

Theor. | 
=. or 0.3183 P=D. : 


= A, or 0.07957 


oy . 


— v. 7 © 26 — 2 
0.7854 
Theor; VI A. rr "gs $2 
9.97957 . 
— x 


FR 45 The Radius. 
For the Seg- 4 = Difference of the Ver.” 
Half the Chord. of the 6 


* | 2 — Area. 
heor. 0.7854 TN * 


1 


For the Para- 
bola, 


S Abe. 


— * 6 
a 6. * DO * * 
. 


Menſuration of . and $obds. EY 


A, B, C be the three 


For a Sphe- "Anz Was | 
rical Tri. 8 = Superficies of the 


< * fo 
_ EF * T 
ng 8 


„ ü ba * 
0 A 1 
8 BE 


angle, | whole _— | 
Let IT == Area of Tri- 
angle. 
—1 $09 | 
Theor, 5 in * S = T 
| 7 , 
or a Rhom-(L = rang | 
bug, H = Height. 
| put A = Area. 
| Theor. HLS A. 
5 V. B. in _the fame manner a Rhom- | = 
boides is meaſured 
-R =Radius ofthe in- 


or a ſcribed Circle. 
tar Poly: S =The Side in 


e 1.20477 Rurx. 
EZ q 1 8 — 


7 | Heptagon, 4 $64 

8 \ Ottagon, 4 8427 5 

31 9 { Enneagon, Tv 181 327 
- | 10 | Decagon, | 7. 181897 Pave 
| 11 | Endecagon, | 8.514250 
| 12] Dodecagon, . 9-330125 


40 Medfuration of Super fiies and Solids. WY... 


Of Solidgs 1 the 


To mesſure ( 8 lis Sides. Pr 

a Cube, 1 The Content Co 
put or Solidity. 
Ther. 888 N 


To meaſure CI. = The Length. 
a Paralle- ) B = Breadth, 


—— * * 


lopipedon; ) D = Depth. 


Theor LBD = Q. 

— — * 
2 teig Lc I” 
ulm; = The 
— 4 

New eee = . 

ſame manner. 97 1 ET 


| To — A'=The Area of th "I 


_— 
4 es 


And Theor, 11. 9 K = Cure Superfcies. 
113 2 


, N 2 = 8 2 

* 4 2 8 « 

ne p 6 , ENV OO! WE 2 
* N ** * 0 r 73 8 


, * + ” He" a>... ih, << MS — 
* 


ee of Superficies and Solids. * 


To meaſure ¶ D = Side of the greater 
the Fru- Baſe. 
firum ofa | d = Side 8 
Pyramid, Baſe. - 
Cone, c. H Perpendicular 
put eight. 


] 
; -d K. * 
* "Theor. DIÞ-JxxxH=Q. 
| | Nate, Tf it be the Fruſtrum of a right 8 
Cone, D and d will be the Dia- N 
meter of the Baſes; and the 
g Theorem for its Solidity will be — 


Dad +Ixx 
wit Mir 22 H = * „ 
3-81 * Q | * * 


n * * a 


L<Greatelt 8 | 
/ = Leſſer Length. . 
To mea- ERIN ener 4 p 
| ſure a Pꝛiſ⸗ 
m— maid, 3 Lunge of the leſſer 


| yo n — \ 
— EE Height. ä 3 


ren u- a. i 


— Nt, Ifirbe a Gylindroid; the Theor. 1 
e, 


F — 


To meaſure a (D — 
, or 48 — 
— Obes. — 


Q == "The Soiidi 
N 0.5236 DDD = Q, 


3.1416 DD=8. 


B 3 


: Y * Nn R =y — - 88 1 N ä 
: tun -- ä * R * 2 
8 _ Fa a Y We fi 5 WW Fe * 8 * 9 


42 Menſuration of Super ficies and Solid. 
To meaſure [D = Sphere's Axis. Then 
the Seg⸗ H = ent's hs 
ment of af eight. 1 66+ Yagi 
Sphere; 10 = Half ores Theo- 
5 Theor, I. 3COH oe ry 6=Q. 

VIZ. eor. = * 0.52 
Or, Theor. II. 3DHH— 2H: one 


8 — * 


— — 
l 


middle one JH == The Thickneſs. 
of a Sphere; ) x = The Diameter of f 


To meaſure BY The ee 
put the Baſe. 


Teas oa 
2 he Soli 
Theor 16-4 ddD Q. 


un 9 — _— — 


To mexfur d = The Thickneſs of 


the the Spheroid. 
ment ofa } H == The Height of. the - 

Sphe- | ment. — 10 
__xoid; c = Half Diameter of | 


the Baſe. 


We have here alſo two Theorems ; 
wiz. Theor. I. 3ccH+ H3 o. 5236 2 . 
Or, Theor, II. ai * o. 5236 2. 


: „— 
— — 


To meaſure a $2 D =The longeſt Axis. 


wi | 


* 


+. PF 


5 — 


| The middle zone of a Spheroid . 
meaſured as that of a Sphere, wiz. - 


24d + x 
Theor} ED « REL 


VIZ. 


To 


* , * * TT" Ix 9 
4 fd —_— > Wh 
= > Sh 


Mabe of Super ficies ond Solids. uy. | 


To meaſure a D=The Diameter of 
Parabolic Co- the Baſe. 
nod; H= The Hei he. : 
Qn be Solidity, £& 
ee 8 
+ ; 5 AASA . | _—_— 
To a the -D =The Diameter | | 
Fruftrum of of Baſe. 
Fl a Conoid; ] d==TheDiameter 
of the part 
put cut off. 
| | v * N Height. 
T} = 
3.8196 at 


9 
acer 


To meaſure a CD = The Diameter 


Parabolic or 'Thickneſ. 
Spindle; H = The Length, 
or Height. 
Q== The Sohdity.. 


Theor. 0.41888 DDH =Q, 


i N. B. The five lar Bodies, conſiſting of as many 
CS they have Baſes; if the Content 


DN of thoſe Pyramids are found 4 the Theorem 
7 be added er, the Solidity of any 

| of thoſe Bode, will be thence known. 
SECT, 


* 5 : „ ar * Act " 
* 'V- * 9 py” "ee 0 ” * 5 7” > —_ 4 ** * 11 * * * K 
2 * I N n LAs © FI 2 N * FY 


1 WIE * 5 1 9 4 Fs ii a 1 ä * N 
A * * 
* Rp 
? * * . 


¶ Gauging. 
ur 
e 


THE 828 Theorems for meaſuri cis: 
- and Solids, equally ſerve for finding the Capacity 3 
any Veſſels; * therefore are the Foundation o 


Ganging. The Capacity of a Veſſel (conſidered as its So. 
lidity) being thus ſea in cable Inches, is reduced to 


Ale Gallons, y 1 282 Y., (o. 
Wine Gallons, (. EY 231 = 25 83 
Corn Gallons, ( 268.8 S'S J0.003722. 


Corn Buſhels, ) 8 C 2150.42 & . 4 0.000465. 


In all circular Areas; only ſquare the Diameter, then 

FT 359:05C.- 0.002785 y For Ale Gallons. 

v 3294.12 5 5 0.003399 For Wine Gallons. 

'S 3342-24 J= 7, )0-002922 (For Corn Gallons. 

A (2738 8 o. oo 36) For Corn Buſhels. 

Gaugers reckon all cloſe Caſks to be in the Form of ſome 
| ane of theſe four Solids ; 


I. The middle Zone or Fruſtrum of a Spheroid. 
. * ee Zone or Fruſtrum of a parabolic 
vix. I II be lower Fruſtrums of two equal parabolic 
Conoids a 


IV. The lower Fruſtrums of two equal Cones. 
Theſe are reduced 3 by finding a mean Diame- 
ter; thus 


Multiply the Diffe-Co.7 Co CI. 
rence between the_Jo.65 JS JII. Varier 
Head and Bung ) o. 6 IT. e ety. ; 


Diameters, by (0.83 & IV. | 
Then add the Product to the Head Diameter, and the 
Sum is the mean Diameter, or that of a Cylinder, whoſe 


99 0” ar is equal, near as can be, to that of 


If 


ficies| 
TI131- 
n ot] ; 


N 


If 


ls 
Areas, 3 15.19 


* : \ tld. Ka * 122 N 
a 4 ** * 4 9 
| . bu Sa. 5 F 
o 7 * - 


Of the Conic Sections. 
If you work by a Rule, the Gauge Points therean are for 


orcireular N : 95 
Areas 5 


52. 3 


* 2 
" 


SY 


For Ale Meaſure. 
For Wine Meaſure. 
2 nn 


* 


SECT, XXIX. 


ä 


„ 


Of the Conit Sections. 


S the R 


ectangle of any two Ab- 


ſcifla's, TAN SA: 


Is to the Square of half the Ordinate, 


viz, ABN AB :: 


So is the Rectangle of any other two 1 


Abſciſſas, Ta x Sa: 


To the Square of half heir Ordinate, 


viz. ab x ab. 
To ind th | 
LIatus i 
Rectum ; 


| 


: 


Ne a 


To find the 
Focus; 4 G = The conu 


Put 


The Common Property of all Ellipſes, | 


V == The 2” 


Diameter. 


FC == The Focual Diſtance. 
\ Theor. wn Meds —6G 


i 


5 {(f; Ria 


4 
E 


- L * "mr A "3 4 n *Y + 4 at s 
j = r 3 » af r * NEE 
* * 2 N q _ - * * * f 
8 Fu * 
* , 
3 f 


, a * 2 * — * r Ken — a 1 
»% 8 7 2 a... td. 4 *.. * * J * * * 6 
* 2 


. Of te Chic Selina: 


= Cf, or F, f, the two Foci oſ the Kllipm, 
beni Fr Ne Nees TS Hence the To 
Method of Drawing an Ellipſis zurn 3s Curve 


To draw aCD=TS. for A 
Tangent, IX =AS. | „ FR25) Point 
put * = AP, term 
＋ X—XX 
| heor, I. = === 3 
Theorem II. 
| 4+ | 0 


5 9 
eee eee 
any one Abſciſſa, Sa: | 


Js to the Square of its Semiordinate, 
ab x ab 22 


Sois any other Abſciſla, SA: 
To 8 of its Semi>rdinate, 


| 2 10 : to its Semiordinate 1 So is 


8 


Rectum i 4 that Semiordinate : to the Latus Reftum. 
thus found, “ That is SA: ABA AB: Lan Lat. Redum. 


To find the C Let SF == be the focal - 
Focus, ö Diſtance from the 8 | 0 
» tex 8. T 
Then 61 "IM 
A. 


AB =. 


BOSSA 
then where-ever A be taken in the 
- =_ it my e 2 FB, 
conſequently Af FB. Thus as many 
Points B fo be found as are ſufſi- 
cient to form the Curve SB. 


* 


the 


To 


Curveof a Parabola, is very eaſy, 
for AS = $P, therefore Ber 


To draw a Tangent to the 


a Property derben TE 
X = Tranſverſe T8. T 
Y = any Abſciſſa SA. 
Z = its Semiordinate AB. 
y = any other Abſciſla a8. 
z= its Semiordinate ab. 


Proportion XY + YY: ZZ 3: > 


Tis, is, TA SA: BAx BAA: Ta x Sa: 
ba ba. 


But in the Ellipfis it is, XV - VV: 77 _ IF | 

2 1 gh 22 

To find the La: {XY + YY:ZZu © | 
tug Rettum, X: L= Lat. Rect. 


To find the F == The focal Point, then 
Focus; pw + focal Diſtance 


put IB = Half the Tranſverſe 


Then we have this Theor, / 5 N51 
—B=D=FS. 

['s F and f the Foci 
| the two oppoſite 
To draw the | Sections, then is CF == 
Curve, Cf; and it will be fB— 
| | FB==T'S; or fB— T8 

5 B. And thus is it 
eaſy to.deſcribe the Curve of any Hy- 


* 


Sa > ME na. — 5 
Al * * 22 * 
L * "IEA * * * 4 N * * R : 1 
2 
2 
- 


— 


48 Of the Conic * 
To draw the Can⸗ ( D „ 
gent to the Hy- X = AS. 
perbola. Z = AP. 
TR ſame” as in the Ellipſis, 
is mutatis. 


DX + XX „ 
Theor. 1.4 TIT = 


wi {DD 
Theor II 3 0 —= 
+:1Z—3D= | 
an draw the Aſymptotes of 

perbola, is only to com- N 
ple A anale + the 
ce of the verſe Diameter, 


and throu «Sk fite — 7 | 
_— the CN, NCN 


hey will be. be the Aſym = 
of n Sections, . — 
bola's : whoſe property is, that be- 
ing infinitely. continued, they will 
continually — to the ſides of 
the Hyperbola, and yet never 
touch them. | 


SECT. 


De ——y 
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Of Plain Trigonometry.. 


—̃ —.Uv—2— 
CB: D:: CO: 8. 
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of 


— — 
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* 


, 8D: CB C: DB. 
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CB+BD: BD—CB :: =; (== 1 


\ 1 
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SECT. XXXI. 


The Solution of Spherical Triangles. 
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1 Hen J 30 | 895: 195% HA: 11 — 
L. D 08 [ Av 495: O87] f 'A 
'gy9: eon N= 2 — 50 


II Srawn AO 2 92 
m:OV i:  Y: dy: my —_— Ade: gys] d [Oy AI 
Og9:gyo 2 Vr 109: Ave ds: dw 
mean de 19: Ad 1549009 | I |. 
Ds ads: DOgs + V] Ovs: Jas: 59%: Ad OV] YU FH 
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For the Sides of this Tri- 


al ro the Angles of that. 


going. 


r 2 


with the laſt fore 
qual 


be e 


. 


—B I” 


ſame 


. b-1 


- 
D 


angle will 


. 
— 


——— 
- 
> 
— — 
* 
* 


| Of Navigation. 
SEC T. XXAUII. 


Of Navigation. 


-.* . Sailing by the Plain Charts. 1 
80 a Ship ſet Sail frem — ; 
C, in the Latitude DE, on 3 
the Rhumb AC, and ſails to A, — 4 
which is in the Latitude FG; 8 
then tis evident that in the Plain x, 
Right-angled Triangle ABC, 
= . titude. 
x.) deg Deprane fone the 
— the 3 
MF CL Meridian. Þ 
The Angle BCA is the Courſe 
of the Ship, or Angle made with 
the Meridian departed from. 
Then if any two of theſe four Parts be known; the 
other two are found by the Analogies for” ſolving Right- 
1 58.52 and herein is all the Art 
Myſtery of Sailing by lain Chart. 2 
— — — — \ 
Sailing by Pertatoz's Chart. 
Mercator's Chart is a Correc- 
tion and yy of the 
Plain Chart; but all its Propoſi-- 
tions are ſolved by theAnalogies 
of a Right-angled plain Trian- 
gle; though here we make uſe of 
two, viz. ABC, and DLC. The 


Parts of which each doth. conſiſt, 
are theſe, vix. 


In ABC 
> 
Q 
7 
78 
& 


F 3 In 


. 


54 Of Navigation. 
In DIC CL is the Meridional Difference of Latitude. 
2 DL Difference of Longitude.» 


In either Triangle any two of thoſe Parts being known, 


the reſt are diſcover'd, as being but the ſeveral Caſes of a 
Right-angled plain Triangle, before reſolved. Pag. 49. 
_____ Sailing by Middle Latitude. 
The Middle Latitude be- Þ | 19417 
in ſet from I to F and G, | 32 5 
FH will be its Sine, and F 


OH = OE, the Co- fine 
thereof. Set the Difference 
of Latitude from C to B, 
and from E to L; on B and 
L raiſe the Perpendiculars 
BA and LD; then accord- 
ing to what you have given, | 
compleat the Triangle 
ABC ; then from E, thro' 
the Point K, draw ED, to TA. . 
meet LD in the Point D. Thus you have conſtituted 
wo Right-angled Triangles, ABC and DLE; and the 
Parts of which each doth conſiſt, are as follows ; vix. 


55 is the Difference of Latitude. 


— 


CA is the Diſtance ſailed. 
AB is the Departure; 


uA 
| 0 ACE is the Courſe, the Ship ſteers. 


* 


And in YK O the Tangent of the Courſe, 
DEL YEL the Difference of Latitude. 
DL the Difference of Longitude. 


Analogy. EO: OK:tEL: LD. 
By this and the Triangle aforeſaid, ABC, all 
the Caſes of middle Latitude Sailing are ſolved. | 


> 


* 


„ 


= © a 
x 
| Or 


EO is the Co-ſine of the middle Latitude. 


* 


* 


AD: 


.Of eee 2 . 


Of Oblique Sail ling. fa 212 a c 
Suppoſe D and C, two Ports, 2 36 7 

Fc. from which two Ships ſet 

fail, and meet in B; then there 

will be form's an Oblique Exh 

DC== Diſtance. of the Ports, Er. FT 

CB = The Diſtance one Ship ſail'd. 


— 

'Z } DB = The Diſtance the ether ſail'd. 

> ) C = The Angle of the firſt Ship's Courſe... 

S | D = The Angle of the ſecond Rio s Courſe. 
B = The Angle of Poſition, ſewing) * each Port 
bdears from the Place of meeting B. | 


Now tis manifeſt, that if any three of theſe RY 
be given, the other may be found by the Analogies for the 
Solution ol Obliquepluin Friangles atoregoing Pag. 50. 


* 


— — 


Dzthodzomiques, or Great Circle Sailing. 
8 a Ship fails from a Port B, on the Arch of a 
rcle BG. to the Port A; then there will be form'd 


great 
he Right-aogled ſpherical Triangle ABC, right-angled 


. 


Ye AB is the Diſtance failed. _ 
8 BC is the Co- Latitude failed from. 
fa hich AC is the Co-Latitude arrived to. {667 
B is the Angle of the Ship's Courſe. 
C'is the Difference of Longitude. 
; A is the Right Angle. | 
© Any two of theſe bein given, the other three found by 
2 Analogies for the Solution of Right - angled Triangle. 
5 51. 
Again, ſuppoſe x Ship ſails from G, [to the Port F. in 
the Equator ; then | We 
5 
m the F The Difference , 
Spherical EG The Latitude. 
riangle! G The Angle of the Courſe. 
GEF F The Angle of Poſition. 
| E being the Right Angle. 
Two of theſe being known, the reſt are known of courſe 
by the Analogies aforeſaid. Pag. * 


But oblique ſpherieal Triznglezare mol rg — 
Orthodromiques; therefore, ſuppoſe a Ship 
Sto ;, then there. will be form'd the ligne Tring 


BCD; 
OD is the Diſtance ſailed. 
8 cn 
. is the Co- Latitude come to. 
In which C is the Ship's Courſe 
B is the of Longitude. 
D The Angle of Poſition. 
Any three of theſe being given, to find the reſt ; 
need a the Analogies for ſolving oblique Trian 
and you n rag. 55. 
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N.B. The Solution of thole Problems of Grogzaph 
relate to the Meafuration of the Diſtances, Bear- 
ing, &c. of Places, Cities, Wc. is the ſame as is. 
here ſhewn of circular Sailing, | 


p which. 


* Altimetry and Longimerry. 
» ²f.,tñßẽ·?ů 


ot Aitimetry and A nete. 
| altinercy or Meaſuring =" gay Oe. 
I 


N the Scheme adjoin'd, | 
a Perſon at NTT | | =” © il1\ D 
A, taking wich a Quoa- . | | IT 
drant the Height of the | M3 
Tower, Sc. BC; or a | 
Perſon on the Top of the oo 
Tower at C, taking the | | 
Depth to the Botom B, 
ortaking the Angle of the 
Diſtance of the Tree at 
A; in either of theſe 
Caſes, tis very plain there 
will be form'd the Right» 
. plain N 
1 is the Diltance of the Towerand Tree. 
In which BC is the Height of the Tower. 3 

n A is the Angle of Altitude. 

7 C is the Angle of the Diſtance of the Tre 
from the Tower; ſo that if any two of theſe be given, 
the other are known by the foregoing Analogies of Fit . 
2 plain 1 Pag 49. | 


8 . — — 


Lv 
r 


* 


e e of Menfuratio of Diſtances. 
S1 2 a Perſon at A | 

meaſure the Diſ- 

tance between the Houſe 
C, and Spire D; firſt, 
let a Sight be taken of „N 
each at A, and then 
meaſure a Diſtance AB, 
and at the ſecond Sta- 
tian B, take a Sight of | 
each again; then there 
will be form'd the fol- E 
lowing oblique Triangles. 


— 0 
4 


Sy3I Und 


— — 
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Of Portification..” 
Viz. ABC, in Which AB, and the ARC an 
BAC are known: hence AC and BC, —— 

Houſe from A and B, will be known. 

In the ſame manner in che Triangle ABD, the Sides 

AD and BD become known, which are.the Diſtances of 

the Spire D from A and B. 

1 in either Triangle DBC, or DAC, there aue 
ides DB, CB, or DA, CA, and the included Ang! 

Bor A, all given; 2. the Diſtance of 


Houſe and Spire is cafily en — the 


he Solution of Oblique-angled plain Triangles 
SECT. *. ft 


— © 


"WXZ. is a Plot of Ground, fortified in the Form of 
a Pentagon. 

K. or Wall of Earth. 

ON The C 

NFGHT A Bulwarke. 

NF, or OL, A Flank. 

NT The Gorge of a Bulwark. 

NC The Gorge Line. 

CG The Head Line. 

P, or L, the Shoulder, 


— . 


e eee W 


_— 0 \ 
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1 n 7 * 


Ne 
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= 
* 0 
v 1 
1 
8 
— 
- 1 
3 
=. 
{FC} 
ol 
_ 
IHE 
or 
_ 
= 
1 
_ bn 
4 n 
4 
= 4 
N= ay { 
or 
| 
SB 
I < 
_ 
9 
=_ 
- CO 
_ = / 
; | 
HS £ 
7 4 
= 
7 
* N „ 
= 


| 8 the Center tothe Curtin 
f 


El 
8 B, o C, _ of the Polyg 12 


69s 0, Neha, 
or G the Diamond Point, or flanked Angle. 
E FG che Face or Front of the-Baſtion or man. 
CG the Capital, or Head Line. a TI 
ede Line Seringent.” + SR Nat op! 
G or KQ, is the Line Stringent. - U 
4 OP; or M, is the ſecond Flank. 


* 3 


2 


Auges we 6 
. BAC dhe Ang e of the Cemerof the 


| FGH the Angle, or — of the Baſtion. 
NG the Angle ofthe Eſpaul; or Shoulder. 

SGF the — flanking Fs le. ; 
KMG the Outward. flank +a 2 

1 CPF the Angle forming the Flu N 


The Curtain ON, and Front of the 3 FG, with 
the Angles, as in the Table below, given ; the Quantity 
of all the Lines and Sides of the Fort are eaſily thence 
determined by Trigonometrical Calculation, according 
— the e for Sg * n 

Fag. 99. 
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1 Of Fortification. 


The Number of Sides. V. I VL 7 VIL vin. I [X 1 
p 2 72 TP 5 Fr) 7 N — — 
2858 2 8 BAC | . . ö 
| 4 72 oof 60 ocf 5r 26 4 6 oo 
eg BCE S8 ocft2o 'ochiz28 3 5 — 5, 3 * oo 
| 28 3 82 E452 BCA | 54 oof 60 oc 64 17] 67 30] 70 72 oo 
25 222 Add | 15 oof 15 oc} 15 15 oof 15 15 oo 
- "he ＋ 248 FGH| 69 oof 75 ocf 79 17] 82 30 85 82 o 
459589 e752 kee 3% 37 3 39 35 41 15] 42 301.43 30 
4p 15222 |SFG | 19 30 22 3<| 24 39 26 15] 27 30] 28 30 
T2: SE PLD ct Add go oc} go ocf 90 oof go oo go oof go oo 
13332 35 NFG ſiog 30012 3<[114 39 16 1517 301118 30 
SSS 5 ere | 59 30 62 30] 64 39] 66 15] 67 30] 68 3 
[2253S 88 86 - oof 80 oof 75 43] 72 70 oof 68 oo 
[2 W232 5.= wp FG [70 30 67 3 65 41} 63 45} 62 301 61 30 
185 r F KNM ooſtzs 135 22027 30027 on o 
2 FCN | 40 cal 4 oo 40 ool 4 oo! 40 o 40 oo 
28828 _ 
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62 Of the Art of Gunnery. 
C 
Of che Art of Gunnery, or Doctrine of 
| Projectiies. 
8⁰ e the Line AG repreſent the Force or Impetus, 
w 


erewith a Bullet, or other Body, 1s Pp rojected, and 


-AB be the Direction; then will the parabolic Curve AIM 
be the Path of the Bullets Motion, AM its horizontal 
| Range or Diſtance; and IK =AF the greateſt Height to 

which it will aſcend. 


Deſcribethe Semicircle GHBA, and draw the Perpendi- 
cular BF, and the Lines BC, BG; and drop the Perpendi- 
cular BD; then we have AD = TAM; AF =BD =IK; 
AC=CG=BC; alſo the Angle BAD = BGA. Hence 
BCA (=2BGA)=2BAD. Laſtly, the Times or Dur- 
tions of Projections are to one another, as the Lines of Di- 
rection contain'd within the Semicircle, or as the Chords 
of the Arches of Double the Elevation ; that is, as the Sines 
of the Angles of Elevation. "Theſe things premiſed, tis 


«Plain, that in order to ſolve all the Prob concerning 


the Impetus, Amplitude or horizontal Range, Height ot 
the Random, Elevation or Angle of Direction, and the 
Duration of the Projection, &c, we have formed the Right- 
angled T riangles following ; 5 
ö | ix. 


AD = M, or whole at 


BD = The Height of the Random = IK. 
Viz. BAD } AB = The Ratio on the Time of the Pro- 
In which: 


BAD = Thea e Angle of Elevation or Direc- 


BC=CA: ="The half Impetus, or Radius, 
BF = AD = 3AM or Random, as before. 
BCF = 2BAD or double Angle of Eleva- 
tion. 


CF == The Difference of Radius, and Height 


AF= KI. 
GAS The whole Impetus ot Radius. 


BGA = BAD = The Angle of Direction or 
1 Elevation. ol 


AB =The Radio of the Tims of the Projec- 
tion. 


Alſo, BCF. 
In which 


In any one of thoſe Right-angled T 
the Parts be known, the bes dies by the Ana- 
logies Þ thereto; the Solution of all Chick Caſes 

nake op all ch the trigonometricai Part of the Art of Guns 


Note,” If you make CE CF, and draw HE. then a 
Cannon in the Direction AH will (with the ſame Cha 
AG) throw & Ball to the ſame Diſtance AM, as in 
Direction AB; bot its Path will be the Curve ALM, ite 
Height LK, and the Time of its Duration to that of the 
7 as AH to AB; or as the Sines of the reſpettive 

ngles of Elevation. 

ote, 2. Becauſe CO is the greateſt of all Perpendicu- 
lars, as being = AC, or R ; therefore four times 
CO to the greateſt Random, pi. which Een is 


| enn 4:26 
. we F *. 5 3204 wot 1 — *r 
_e.” 7 * > 3 4 a 
| wei "Mo 


rian les, if two of - 


And the Body 
Paſs over the Space 


8 EC T. XXXVII. 
oe che je Potion © of 1 moving 


Suppoſe the Body, 
atavichs Space . A+: 
in the Time 


in the Time 


Call their "IE or YH of Places" 0 


And the Interval of the Times in which * begin to 


| the lame Place, 


* 
— 4 


befare; and it is ; 


. TX" IL 
If A be fartheſt diſtant from the Place they tend to, or 
meet in, call that Diſtance X. Then 24. Wake ariſe two 


Caſes, 


Care 1 Suppole both Bodies tend the fame w — or to 
Then if B moves 1. SDr -= 
7 . - 


di—T1s 
firſt, SDt— 
Abe beruf Theor. ll. X f. 


81 — 1s 
If they move both toge- 


ther, en Theor III. X = — Se 
OR fare Cars, NT. 


Ca II. eee they bk move x conray may, 


{ 


| | Tuben if B moves 


$Dt —S6l 
firſt, 1 me . SATs 


"But if A moves firſt, -$Dt+S$1 
we ſhall have * Theo: V. 175 


If they both move toge- 


ther, then I=0, as T l . 


: 


If th 


N 
there 
K ary 
won, | 


Of Motion and Fehcities. 


For the: Celeriey of Bodies after * 
. Suppoſe the Velocity of the movin L 
Ng Body A; adore Ard eg 

B, be b. Let A be the ſwitteſt Body, 
and follow after (or meet) the Body B N. 
and put X for the Velocity of & after 

the Impact; and Z for the un nt en 
be alſo two Caſes. 


Cas EI. Soppels Wey end ball eas Wh; we have r 
Theorertis ; 


Thee. L. * EN 


n - 2a —Ab4-Bb 
0, Or | Ther It 183 
tuo A4B 

lf the Body B be at rell, then will bo; fo rar bee 
we have | 
Or to — 832 2 
| | Theor ut. $x=5 1 r BY 
4 * 7 

11 And Theor IV. 12 =555. | 1 
Heer II. he Bodies end th eren way, or . 1 
Dt a we have 1 
Tt - | { 5 — 2 . F q 

| $ ' Theor. v. X = Ki 67M * a 5 q - 
. or 1 Maths 2 | 4 
"And Theor. vr. 12. * wn 

1 & * 1 
Ky If any one of thoſe Thedrems, 3 u che lie p 


thereof, ſve to come out Negative, or dich the S 4 
85 ke ' 


— t argues that Body n 
18 90 thay which u before, 1 e 
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1 8 : 14 . 
A Deſeription of the Lines and Circles in the adjacent 
| * en 5 


. 9218 Scheme. 

NO, is the general Meridian. 

NS, the Axis of the Sphere. 

| EQ, uinoctial Line. J 

HO, the Haan of London. 

SCW, the Ecliptic. ab 

ZD, the Prime Vertical, or Azimuth of Eaſt and Wet. 
EP, the Axis of the Ecliptic | 
NAS, NBS, NRS, Meridians, or Hour Circles. 
ZAD, an Azimuth Circte. 
EWP, A Circle of Longitude from the Ecliptic. 
SIS, the Tropic of Cancer. A 
Y, the Tropic of Capricorn. 


— — — 


In 


wv +> 


* 


| Often 


This Scheme repreſents the Projection of the Sphere or 
Globe rectiſied to the Latitude of London; and the ſeveral 
Lines abovemention'd, by their various Interſe&ions, 
form various ſpherigal Triangles, and thoſe of them 
which are moſt notable; and contain the moſt common 
and uſeful Problems of Aſtronomy, I have here ſhaded ; 
ſix of which are Right-angled, viz. NOM, TWC, MRC, 
AXC, IKC, CBG; and one is Oblique-angled, vx. 
AZN. The Parts contain'd in every Trian langle, are as 


follows ; 
FNO=4EZ 7 Latitude of London, always 
51 32). 
OM, the 2 litude af the Sun's Riſing or 
In NIP rom the North. 
* NM, the CN INE of the Sun. 
ONM, the Angle of the Hour from Midnight, 
OMN, the Angle of the Sun's Poſition. 
TW, the North Latitude of a Star at T. 
CW, the Longitude thereof in the Ecliptic. 
CT, the Right Aſcenſion. *. 
TCW, the Sor of the 1 5 which 
is ever 230 29. 
T, the Vertical Angle. 
CM, the Amplitude of Riſing or "MA from. 
the E or W. 
MR, the Sun's Declination North. 
CR, the Aſcenſional Difference. 
RCM, is the Co- Latitude, 38“ 28 
CMR, the An le of Poſition. 
e, the Sun's] rn Yor... in the 
| Re 
AX, the Sun's Bade North. 
'CX, the Sun's Rig ht Aſcenſion. _ 
"ACK, the Obliquicy of the Ecliptic. 
IK, the Sun's Altitude at fix o'-Clock. 
In IKC 8 his Azimuth at fix, from Eaſt or Weſt. 


4 


CI, his North Declination. Ya 
ICK, the L — * 
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68 Of Aſtronomy. 


. 
1 


GB, the Sun's Declination N 
GC, the Sun's Altitude when doe Eaſt or 


Tn CBG il Weſt. 


we have } BC, the Time or Hour from * when the 
| Sun is E or W. | 
BCG, the Latitude: 


In de Oui Trang AZ, 3 the following 
ings; 

ZN, the Co-Latitude of London 0 26˙. 

. IAN, 3 ion of the Sun, or Star, 

d at 

„ *. J Z. the Oe Altitude of the gun g. 

| ANZ, che Hour from Noon EX. 
AZN, the Azimuth from the North. 


To theſe we may alſo add the Oblique Triangle, YNE; 
YE, the Co-Latitude of a Star at V. | 
N YN, the Star's Co-Declination. | 
In-which NE G, the Diſtance of the Poles of the 
n World and the Eeliptie 
NE, the Star's Lengiude in the 25 8 
ENV, the ens Poms Midnight. 


2 could have inted out more Triangles, but theſe are 
ſofficient for'my Purpoſe, fince in reſolving of theſe by the 
Analogies beforegoi 2 you reſolve twenty or thirty of the 
moſt ——— uſeful Problems of en Aftronomy. 


The Pimenkons, and other Aﬀe&ions of the 
Heavenly Bodies, the Planets, take from the beſt Authors 
in * en 28 * & 4 | 
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6 23 W Projection. 
If the Luminaries are ſarther diſtant from the Nodes, PRC 
in the new and full Moons, than the Limits here aflign'd, 5! 


there will be no Eclipſe; otherwiſe there muſt 22 9 
Ecliples ſomewhere or other. 


2 ad. a = | « 

S E CT. XXI. „ 

Tbe Wan Proſection. 1 

Paon. I. To draw an oblique B 0 
Circle AED within the Pri- 

mitive Circle ABD F, contain- 18 


} BDE=BE.. the given Angle 


Aule. The Tangent of the 
22 Angle, or BE, ſet off from 
the Center of the Primitive C, 
will -give the Center N in tze f Ws 
Diameter BE. Alfothe getunt 


of BE ſet on from E, will give * 
the Center N, on which to de- 40 C 
{ctibe the great oblique Circle AED. 
Pzos. II. To deſcribe a lefler Circle G HI parallel to the ö 
Right Circle ACD. I 
Rule- Set the Tan of FI = FG, from H, and 


it will give, in the Diameter BF continued out, the . 

Center ©; or the Secant thereof ſet from C, will do the wil 

- fame ; then on o you may deſcribe " e Parallel Fo 9 
Pao. III. To dra a leſſer Circle | 


h 

CHIN, parallel to an oblique | 0 
Circle A 4 ”- 
'* Rules Set the half Tangent VI 
of its neareſt Diſtance from the A afo 
Center C of the Primitive, toH; Ru 
and the half Tangent of its great- | ſe 
eſt Diſtance from the ſame, from *' TS 
C to N; then biſect the Diſtance che 


N in o, which gives the Center required. 


PxoB, IV. To deſcribe an-oblique 
great Circle ROPS at Right An- 
Seay a given oblique: Circle 


Rule. Set the half Tangent A 
of BE from C to P, fo is P the 
Pole of the given oblique Circle 
AED. Then draw any Dia- 
meter RCS, and you have three WP... 


Points R. P. 8, through which” the oblique Circle | 


RPS being drawn, will interſe& the given oblique Cir- 
cle at Right Angles in o, as was required. 


Note, As to what concerns the Meaſuring the Angles 
and Parts of projected Circles, that is much beſt perform d 
K ee and therefore here omitted ; theſe Pro- 


ems being ſufficient for the Projection of any Circles of 


the Sphere. 


SE CT, N. 
of Sciagraphy, of the Art of Dialling. 


Have here adjoin'd the Scheme of an HoziZontal 

Dial; with the Projection of the Sphere, to ſhew at 
dight the Reaſon of the ſame. | 

The Circle ENWS repreſents the Horizon of London, 
within are projected all the Hour Circles, or Meridians ; 
C is the Center of the Hour Circle of 6, vis. EPW, 
which, if it be continued out of the Projection to a Semi- 
circle APB, then all the Hour Circles will appear to be 
great oblique Circles projected with the Hour Circle of 
VI, conſidered as a Primitive Circle, as taught in Prob, I. 
aforegoing, 'The Hour Circles thus projected, lay a 
Ruler from Z, the Center of the Projection, to the Inter- 
ſections of the Horizon and Hour Circles, vix. 8, a, b, c, 
Oc. and draw ftrait Lines on the Plane of the Dial, and 
they ſhall be the Hour Lines of XII, XI, X, IX, fe, 


Of | Dialling. — 8 


Log et ff TT 


Of Dialling. 


vil 


In order to find 
the Quantities of the 


Arches Sa, Sb, Sc, X 
Sc. by Calculation | 


(without the Projec- 


tion of the Sphere) | 


the Triangles, NPa, 
NPb, NPc, &c. wil: 
enable you to find 
the Arch Na = Sa, 
Nb = Sb, Oc. for 
therein is known the 
Side NP, = the Lati- 
tude 319327, and the 
Angle NPa, = 15 
or NPb = 300, 27 


VIII. I 


VI. 


V. 


and the Right Angle at N; to find Na, Nb, Cc. which 
is done by Caſe I. of Right-angled ſpherical Triangles ; 
and thus you not only find the Arches Sa, Sb, &c. an- 


ſwering 
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to the Hours, but alſo thoſe anſwering the Quar- 
ters. And all thoſe Arches in and Minutes are, 
bor an Horizontal Dial in the Latitude of London, as here ſet 
don in the Table adjoin'd; by which a Dial may very 
—_ ſpeedily be made, by ſetting" thoſe pos wig from a 
nne of Chords on any proper Circle. 


x Wa * ll 1 1 th - j. * * 


— — 
For an Erect Diredd gent Dial, 3 


In the fo ing Projection, the Diameter EZW repre- | 
ſents the oo of the Plana of an Rrett Dire&Sbuth or 
North Dial; t ore if a Ruler 'were laid from N to 
the Points Z, 4 58 Rik where the Hpgor-Circles 
interſect it; and 3 the Ruler cuts the Pri ve Circle 
were made ſmall Marks, xxx. c. then a ky d from 
2 to each of thoſe Marks, and Lines dran thereby on 
be e Plane of the Eg would be the true Hours] 
Ef hey e found by | our Hours. B, M.| Hours, 
culation, thus; in _ 
the ſmall Right-an- XII. e 
rledTriangle 2PII, 4 110 
7 
9 


= there is known the 3 
ra a vu . 
. 28. and the Angle 


—_ 
— 


5 ZP11 = rg9, to find . 
5] e Side Z Ii, which Ix. 


is done by Caſe I. 
(as before) of Right- 
angled ſpherical Tri- 
angles. Thus having 
found the Diſtances 


n 


e 
— 
OW 
+ 


|< 


dx, $x, Cc. which being calculated for every Hour and 


ee them. Now, by means of this little Table, ſuch a 
bia may be inſtantly made, without farther Trouble. 
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* 1 * 10 v4 * 
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es re- 


Z11, Z10, 29, Cc. they will be * to the Arches. - 
Quarter will be found ſuch as in the Table adjoin d yo 
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74 Of Dialling. 
2 5 Of Vertical W Dials. 


. 11 order to make iuch a Dial, deſcribe the Primitive 


Circle WNES, wherein let CD be the Meridian of the 


ceclining Plane, and ſu it declines 30 to the Eaſt; 
then make the Arch CN = 409, and draw NS for the 
Axis of the Sphere, WPE is the Hour-Cirde of Six 
ſing through the Eaſt and Weſt Points E, W. WAE is 
the Equinoctial; P, the Pole of the World; N Ka 
great Circle, perpendicular to the Plane GH, + palling 
through the Pole P. a Tb is the Hour-Circle of Five: 
theſe Lines and Circles thus drawn, there will be conſti- 
tuted the By ht-angled ſpherical Triangle ZPR. 
ZP = the Co-Latitude 389 29, 
2 PR= XY, the Stile's Height. "San Ray 
E ZR=DS, the Subflile's Diſtance fro: ee 
PER the Co. Declination = NH == 60. 8 
"LZPR = ZK, the Plane's Difference of Longitude. 
Now, becauſe ZP and PZR, with the Right Soak: at 
R. are always known; cherefore the other three Requi- 


9 oy 


3 
1 


Triangles 1 Then to ad the Hour 
from the Subſlile, pow thus ; ſuppoſe the Diſtance of of 
the: Hour Line of V from the Subſtile be required ; to 


ſxes are eaſy found by Caſe III. of Right-angled {| 1 5 


4 e * 
: 


3 
md which, if from the whole Angle ZPT the Angle 
ZPR be ſubſtracted, there will remain the Angle RPT . 
known, but there is alſo known PR, with the * 

Angle R, in the Triangle RPT ; wherefore we can find 

RT the Diſtance of the Hour Circle of V (viz. aTb) 

from the Subſtile R, which. ſet from X to e in the Primi- 

tive, and from thence draw the Hour Line eV; and thus 
may all the other Hour Lines be drawn, and the Dial 
finiſhed as above. 


—_ —_— tt. 2 _— ah. 


SECT, XIL 
Of Optics. 


"IO * * 


1 
3 


I. QUppoſe RS 
de a Sur- 


face of Water, 
Glaſs, Ce. and 
IT Ray of 
ight paſlin 
he IH {gms 
fallingthereon at 
C; this Ray will 
not proceed di- 
rely apuy 
the fame to O, 2 
s l 1 5 a 85 
fracted from thence towards erpendicular CQ in 
Direction CE. | | | 625. | 
IT. And the Sine AD of the Angle of Incidence ACP, 
is to the Sine EF of the Angle of Refraction ECQ, al- 
ways as 4 to 3; if out of Air into Water; but if the Re- 
fraction be made out of Air into Glaſs, the Sine of Inci- 
dence AD is to the Sine of Refraction EF as 17 to 11, 
(or more nearly) as 31 to 20, or as 77 to 50, for Rays of | 
a'red Colour. 2 E 
III. For Sir Jſaac Newton has diſcover'd, that all Co- 
lours exiſt in the Rays of Light; and in this Order, wiz. 
Violet, Indigo, Blue, Green, Yellxv, Orange and Red. 
The Quantity of thoſe Colours in the Rays of Light are 
to one another in muſical Proportion, or as the Intervals 


of theſe Numbers 1, 5, 5, þ +, 2, 1; now all theſe 
Fe = ar 


= | 1 i "7. 8 
"IC. ; * 
Of Optics. a 7 — 
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126 Of Optics. 


Then AC: CB AE: EB, that is 


= : . * * * . = pe 7 ** 2 o 
» N * 


are the Intervals or Notes into which the Octave, or mu- 


cal Chord is divided, and the different Refrangibility of 
thoſe different coloured Rays, is according to thoſe Num- 


bers 78, 775, 779 775. 779 275. 771, 77» the Inter- 
vals of ae 6 ae Sines of Re- 
fraction of the Rays producing the Colours in the Order 


beforementioned. 


IV, The Angle of Incidence ACP is always equal to 


the Angle of Reflection PCB. Any Object at E will be 
viſible to an Eye at A, but will ſeem to be in X, in the 
Ray AX.; thus by means of Water, Objects may be made 


Viſible, which atherwiſe are not ſo. 


V. Becauſe the Refraction is towards the Perpendicular: 
in a denſer Medium, & wice wer/a, in a, rarer Medium; 
therefore all. convex Surfaces, or Speculums, converge Rays 
to a Focus; and all Concave Speculums diverge or ſpread 


them; and bring the Object nearer. to the Sight. 


VI. Having given the Point E in the „ 
Axis of a given 1 BD, from 
whenge, or toward which, Rays (Ee) ro- 
ceed, to find the Fotus or Point C, where 
they meet again and unite after Reflection 
from the Speculum in the Point DP). 

r 1 
= JAB r, the Radius. F, 
(BCS x, the Focal Diſtance. | 


* t rt: d whence ariſes this Equation 
1 
24 + 7 | 
xz==BC, for a general Rule or Canon. | 
This Canon (mutatis mutand;:):is applicable 
to all poſitble Caſes both of Convex and 
barre Speculums, and of converging, diverging and pa 
allel Rays h | | 
VII. To magnify or diminiſh a given Obje& by any 
given petulum in any aflign'd Proportion; | 
Gy q: repreſent the given Object. 


c the Image thereof to be form'd, 
4, and r, as before, 


” 5 

Then it will be b: c::d: x; and i | J | : 
3 22 ＋, che univerſal Canon for . 
.the Diſtance 8 for the Poſition eee a 


055 je from the 8 


VI. Let i Speclum D be a Lens of Glaſs, Oc. EH, a Ray 
2 t falling thereon in H, through Which it is re- 
to L, and again from thence 1 to the Focus F, in — 
41 of che Lens. . 
EB d. 
AB r, the Radius of HB. 


And put 'CD=;, the Radius of LD. X I 


SD the Thickneſs of the Lens. 
Bf =x. 


Df =y. 


auf a6 ths Thad R be he Sine (a expres the Ratio of 1 
the Sines) of Incidence and Refraction. hen Bf X.= | . FF 


17.— 1 N is the Theorem which ſerves univerſally 


for finding the Focus f after Refraftion from the firſt Sur- - 
face at H, call'd the Focus of Tranſition. 
Now, in order to find the Focus F after the ſecond Re- 


fraction, if we put þ = Swe ſhall have the following 


Theorem; DF 22 ee e . 
Iar— dH NY ＋ I Rdt—ipr 9 

If, or the Thickneſs of the Lens be neglected, as it __— 
may, being inconſiderable, tt Theorem will be thus a 2 
abridg'd, viz. DF = y=7 9 


This univerſal Theorem | 1 a e 4. Synopſis of Diop- 8 
trics, as finding the Focus of all kind of 22 and all 3 
ſorts of Rays. 10 n 


Io. 


_ . 5 
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Bp; and draw the Di 


If you would — or ee any bay N in the 
ks. 9 the Diſtance or Poſition of the Ob- 


— — ern rindnnmmnammm—— a — — 
„ 8 CT. "XL, 
. Of Perſpectivte. 


| Of Lineal Perſpective. 
I. T ET ABCD be a Geometrical Square, whoſe per- 
ſpective Appearance is required. At the given. 
Height of P the Point of Sight = Sn) above Ge Gzound 
Line nm, draw parallel S 
thereto the Houontal” 
Line SPS; in which PA | 
from P ſet the Diſtance * 1 
of the arid from By Ob- | 
wy e given uare) | 
S and 485 por 20m thus 
ni, have dl hs | 
"wor Sonny of Dif: 
ce, then draw 
the Badials AP ant =— 
— 


10 AS, BS, and through the 
cut the Radial, draw the ranſ⸗ 


Points E, P, where th 


ver EF j then i is AEFB the Perſpective A 


u 
a direct View) of that given Square ABCD, in Fi 51 
E 


Hence the fide of the Square CD is diminiſhed int into 
the fide AC into | 


AF; the Diago- 
nals AD, CB into 
AF, EB; and all 
—— 
aratlelograms, 
ny Triangles, 
rm'd inthe Ge- 
— uare 
appear in the Per- 


ſpectixve re, OO 


— 


3 


* 
N 1 


rr 
. 
„ 
„ 


an 


C 
as in the Schemes. Note, Eg. II. ſhews you the Perſpective 
of the ſame Seometrical Square, c. in an oblique View 


| - N : 
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Of Arebitacture. 
Of Golid Perſpective. 


II. Suppoſe it required to exhibit the ED ive Ap- 
of a Cube or Die, whoſe Side is AKIB, - 6 
Point of Sight being P, and PS the Diſtance. 

T. Make ABCD= AKIB, and compleat the Perſpec- 

tive Square AEFB, as taught above. 

II. From KI draw up the Radials KP, and IP; draw 
EG, and FH parallel to AK and BI, and where 
they cut the Radials in G, H, draw the Tranſverſe 
GH, and thus is the Cube ated as required. 
For AEFB, and KG HI, are the lower and 4 
Faces thereof cloſe; GH FE, the hinder, and AK IB, 
the Fore - ſide or Front; and AKGE, BIHF the two 
oppoſite Sides, all open. Fig. I. is the direct View 


. Fg. II. the oblique View. 


— 


— | 


1. A RchiteQure is the Art of Building or raiſing all 


laces, &c. 

Kinds or Orders of Columns or Pillars, and Pilaſters; 
with their different Proportions ; and their ſeveral Mem- 
bers, Ornaments, c. of all which, a little. 


are the five following, viz. 1. The Tuſcan; 2. the Doric; 


SECT. XLIII. 
Of Architecture. 


kinds of Edifices; as, Houſes, Churches, Pa- 


2. The rincipal jects of this Art, are the various 


3- The moſt common and notable Orders of Columns, 
3- the Ionic; 4. the Corinthian ; and 5. the Compoſite Order. 
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4. Of each of theſe I have given a curious Print, with 
che Proportions and Proj of the ſeveral Members, 
reſs'd in Numbers affixed thereto, according to that 
—— Architect, Anpzza PALLADIo. 2 
The Columns ſupport the Entablature of Buildings: 
| 4 both the Column and Entablature do conſiſt each of 
three great Parts, wiz. The Column conſiſts of the Bac, 
= the Fu or Shaft, and the Capital. The Entablature, of 
= the Architrave, Freeze, and Corniſh. See the Column of ;- if 
the Compoſite Order. | 5 "A VE 
6. The Columns, and their various Members, as alſo 
= thoſe of the Entablature, are all drawn. and proportion'd 
= byadScale, call'd a Module, as AB; which is divided into 
So equal Parts,. call'd Minutes. This Module is always 
qual to the Diameter of the Column at the Baſe; and t 
Numbers expreſſing the Proportions of the Parts in each 
Column, are the equal Parts, or Minutes, taken from its 
roper Module: fo that 'tis eafy for any one to underſtand 
8 to ſorm any of the Orders of Columns according to 
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thoſe Proportions. | 
7. The Names of the ſeveral Parts of the Columns and 
Entablature are as here ſabjoin'd. | 
B, the Torus. 


C, the Liſtel or Fillet, 
D, the Shaft of the Column. 
| E, the Apophyge or Cincture. 


5k E, the Aſtragal. 5 * a 
8 G, the Gorge, or Freeze of the Capital. 
II,. the Ov or Echizus. et 
CC... 

, the er {EA : 
: L, the greater { Face of the Architrave. | 


M. the Lift of the Architrave. 
N, the Freeze or Zophores: 


Is. {the two Parts of the Talon. 
; | Q, the Corona, Crown, or Larmier. 
LR, che Cina Recta, or Ogee. | | | 
ed 5 the Scotia. 7g 
n the „the Guttz, or Drops. 
55295 C, the Triglyphs. 
D, the Metops, _ 
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Tonic, I B. B, the N 

8. The Capital of the Column in Lene Corinthian and 
Compeſite Orders, is embelliſhed with curious Carvings of 
Thiſtle-Leaves, ſay ſome; of Olive-Leaves, ſay others; 
and ſome ſay they are of Palm, as you fee in the Plate, 
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Mo ——_— — * _— * — 
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8 EC T. XII. 
Of Mechanics. 


I. Of Balance: . 

4 "is age" hof 15+ ; 
* alance, ="5, | 

=. —-2e0 — 

or Arm, AC 2. 

N 1 . 


N leſſer Weight, | | 
eee o. ana may bo 
r 


Theor. U. (Sa. Dein 4m Z IV. —.— 


| LndoLagbeſdhe = 
Balance, ABA. Ws — 
The Weight of the 
Balance be == wv. 
The Diſtance CB. 
And the Weight ap- 
plied, . repeal 


Then Theor. I. 2 


In the 1 A, che Volute, or Scroll. 


* 


J. 


A. 


X75 - Theor. II. $= +a 
Theor. III. monk” 1 IV. ＋ Vw, 


\ Fo ' * * 1 * p a c 
N x * - - : 7 1 » * 2 * 
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” q 1 * 5 4 
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Then we have this Theorem & = on 


| A # 4. e, þ g. h, i, &c. by putting their Diſtances AF — 5 


ol the Steel- yard 


.= DB, and C 
Motion; x the 


"Orr" ae ac * * * ; 
F 5 * o SEO TOE Wi * N — F 
* r a Bo 4 
7 # 5 * N 1 
0 be © " 7 
+ * * 1 
— 0 


 _ © Menbanict. 
F Again, let the Ba. nw. 
lance be AB==2s. 3 LA bk WE 


J. Alſo get the 5 C , 7 2 
\ 3 1 1 55 


NEO „ 


za EE 


% 
1... — Ry — * 


And another in n Point F be E =. 47, 9 
Let the Length . . . (AF 9. 1 
-LAnd the Diſtance . . . AC=z, 


IV. And univerſally, for any Neb of Weights | 


G Dr, AH =t, Al =, AK =x, &c. ve ave 
mv + fr +g +2 +ix Ke. Wy 
ee, 


T 8 © NS 


9 


2 8 
» x 


LL mal 20 e . 


#. 
{ 
. 
| 
| 
4 


Let the Length 
be AB;- and the 
half thereof AD 


tue Genter of 


to de 2 1 
« the ponderatin Weight, and call the Weight 
Steel-yard itſelf av, "Allo put AC==a, and chan R 


Weight 
= 


of. 


; — % 
+ a * 4 

„ 23 

x * P * 4 * 
* * F * 


Po 


* TV 
. * 


ä a 


"=" . 9 N 
* if 
165 * 


* int 8 at. 1 
this b * . 


„ fin tate Ty 2? 
+ r Uſe | <3 
7 I. When the Weight * 


Faces one Bd, th BY F 2 28 E. 
ower F a to N 
the other ee eee 


1 them. 
p II. When the Pul-* : 


"9 


| cru ene F BE 12 | 
q the Power P-applied - * 
at — — ab and the Weight W * 
| hen the Ful- vg | 1 
KY F is at one F * 4 „ 00 BW 
End, the Weight WE 
at the ocher; and the Power p epplied between. 

IV. Whenthe Lever is crooked, 1 22 
making an Angle at the Fulerum, | | : 
hoe Hammer _ 2 a Nail. "+ 

the Figu 2 $3 

| News. hoe; — of thats Qifes) - 825 wh $9 
p calling the Weight W, the Power P. and putting the 

Diſtance WF == a, and PF 2 we ſhall have, p: wa 
55 2 b; and conſequently, = | Pw. —4 
1 e # whore. 5 

* 89 4 

p ? IV. 
8 
t ; 


- 2 


3 o 
# 4 , 


I. The Diſpoſition, or manner of fixing Pullies is va- 
rious3 if it be as. in Fig. I. and II. then the Power P will 
be to the Weight W, it ſuſtaineth, as Unity or , tothe 
Number of Ropes applied to the lower Pullies. Thus in 
Fig. I. if the Power P = 1 Pound, the Weight W = 
Pounds, and in Fig. II. the Weight W == 4 Pounds, 
PI Pound. | a 


: 


II. But if (as in Fig, III they be ſo combined, as that 
each Pulley hath one of its Ropes fixed, and is attracted 
by the other, then each Pulley doubles the Force; and 
thus, if P ==y Pound, it will equipoiſe two Pound by the 
firſt Pulley, 4 by the ſecond, 8 by the third, and 16 by 
the fourth Pulley ; and fo on if there were more. 


" 
by 
” 


- 


V 
A 


* F 


of Mechanics. oY 5 


V. Of the Mheel and Axel. 

- In the Figure adjoin'd, let | 
Az be the Wheel, and EF WA. 
| its Axle; then the Power P NEED P 
will be to the Weight W. 
which it ſuſtains, as the —I1E 
| Diameter CD of the Axle z gs 
{ to the Diameter of the ER 
I Wheel AB, or as the Cir- | 
py cumference of the Axle to 

that of the Wheel. 


Note, If the Wheel be 


| turn'd by Handles or Spokes, then twice the | h of 
vx thoſe Handles muſt be added to the Diameter of the Wheel, 
7. in Computation, 29 


— — 


— 


n — 


VI. Of the Screw+ 


ra- In the Action of Screws, their 
ill Force or Power of Raifing or 


* e 


— 
— — 
— _ 
—- 

— 

o 

— 


— — — — 


he Depreſſing is computed by this _ 
in 3 viz. as the Diſtance — 
7 a b of any two contiguous helical — 
Threads, is to the Circumfe- — 
| rence deſcribed by the Power — 
iat applied to a Lever (or Hand- — 
ed K Bar) at B in one Revolution, fo — 
nd is the Power to the Weigh, Re- — 
” ; * or Force of the Screw. A 
Note, In this, and all other 


Machines, there muſt be an | | Wc 
Allowance made for Friction, more or leſs. 5 


86 of Mechanics. 


VII. Of the Medge · 
Let the Wedge be 
AEFBD driven into a == 
8 h Piece of Wood, as === 
e Figure. Then, as 
— Thickneſs of the 
half Wedge AC is to the 
Height thereof CD, fo is 
the Power of the Wedge 
to the Reſiſtance of the 
Wood en each Side. | 
Hence, if the Power 
be increaſed, the Reſiſtance will be overcome, and the 
Wood: will be "ou 


S245 1. > 


— 


— _— 


Bey Of the Antlined Plane» 


I. If a Weight W be ſuſtain d 
on an inclined Plane RB (Fig. I.) 
Þ the Power P, and its Line of 
irection RW be parallel to the 
Baſe of the Plane AB; then the 
Power P is to the Weight W, as 
the Sine AR to the Co-ſine A 
of the Plane's Inclination ABR. 
IT. If the Line of Direction 
RW be llel to the inclined 
Plane RB, then P: W:: the Sine 
of Indlination RA : Radius Bo, 
2111 eo weigd 
two eights 
W,. P, ſuſtain ight | 
| other on two inclined 
Planes joined RB,and 
RA (Fg. III.) whoſe. 
Line of Direction WP 


A 
Ne en Ads then W: PBD: DA. 
W 


OO” LI N"LAA LY.) 


* 
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IV. If their Lines f W 
Direction be parallel to -. © a 1 
| the inclined Planes RB, Fe , 
| RA; then is W: P: A 
RB: RA. Fg. IV. 5 X 


V. The Velocity which a Body E 
will have when it hath paſſed through Ma Fs, > Ae 
the inclined Plane AD at D, is to he 
Velocity it would acquire in falling 7+ 
through the Perpendicular to B in a Ratio of Equality 3 
that is, the Velocity at B is equal to that at D. Fig. V. 

VI. In Fig. VI. If from the A. 

e Right Angle C, you let fall the 
| Perpendicular CB to the in- 
clined Plane AD; then a heavy. 
Body will fall on the Plane to 
B, in the ſame time it would 8 
deſcend through the Perpendi- 
cular to C. | 


; IX. Of Direct and Oblique Percuſſion. 

If a Body impinge on the Point A. 
C, directly in the Perpendicular 
AC, and again 9 in the 
Direction BC; the Ceſerities being 
the ſame in both, the Power of the 
Direct Stroke in AB, will be to the 
Power of the Oblique Stroke in BC, as Radius AC or BC 
is to the Sine BD of the Obliquity BCD. 


at IG 


- nt none ment 
Ser. FLV; 

0 8 Of Geometry. 

Theorem I. The three Angles of every plain 


Triangle are ual te wo Right ones, N 


A viz, ATB "9. 


83 Of Geometry. 


'Theor. IT. A Right Line EF crofling | '® 
two parallel Lines AB, and DC, An | 
makes the Angles G=H=I=K; © — | 

and a=b=c=d. Ln 


'Theor. III. The outward Angle ACD 5 1 
=BAC--ABC, che two in ward and, "N 5 
oppoſite Angles. — 

Theor. IV. Parallelograms ABCD, D F 
EBCEF, on the ſame Baſe BC, and A — T! 
between the ſame Parallels BC C 4 
and AF, are _ 

'Theor. V. Triang es ABC, EBC, on \ 5 
the ſame Baſe BC, and between | 1 
the ſame Parallels AE and BC, 
are equal. | 

Theor. VI. In every Parallelogram | 


ABCD, the Complements about the* | 
Diagonal BD, viz. AK and KC, are . 


ual. | 
Theor. VII. In any Right-angled Trian- | | 
-gle ABC, the Square of the Hypothe- Ag ö 
nuſe AB, is equal to the Sum of the wt; T] 
Squares of the other two Sides AC and? 0 
BC, ui. ABq = ACq+BCq. | 
Theor. VIII. Ifthere be two Lines SJ 
X and and X'be divide#imo x . on; 
the Parts a, 6, c, &c. | 
Xx Z = Za+Zb+Zc. 
Theor, IX. If a Right Line Z be di- | 
vided into two equal Parts, ix. 7 ie buy 
a=b; then we have, ZZ=Za+ Zh, © 
Theor. X. If the Right Line X be any . 
how cut into a, 6, we ſhall ate NK 
Xa = aa ab. 
Theor. XI. The Line X divided as 
before, we ſhall have XX —_— 
2ab + bb. 
'Theor. XII. If any Right Line A, A 
be divided into the equal Parts a, GT THF . 
a, and another Line (e) be added rent we ſhall have 


; „ eee of ac. 
Theor. 


2 


R d TBD co ka . $9 = os &* 


Ave 


Of Geometry. 

Theor. XIII. If a Right Line A be fo 
divided into, a, &, it be Ab aa. 

it is then divided into extream and 4... 

mean Proportion: and a NIA: — 4. 1 


Theor. XIV. In the Obtuſe - angled Triangle A 
ABC, reduced to a Right one, it is. 54 it 
AA=BB + CC-þ 2Ba. | 4 
Theor. XV. In the Acute-angled Trian- 
gle ABC, the Þ abr Þ. being 
fall; we have = BB +CC — : 


23. | N =, * 

Thear. XVI. An Angle at the Center of a 
Circle, as BCD, is double to the Angle at 
the Periphery BAD ſtanding on the ſame 

Arch BD. | 

Theor. XVII. Any Angles ABD, * 
ACD., in the ſame Segment of az = ad 
Circle ABCD, are equal to each S 

* 


other. | AT 


Theor. XVIII. The two Angles, | 
wiz. AC, or BD, of any Quadrila- 8 


1 


teral Figure ABCD, inſcribed in a Cir- 
cle, are equal to two Right Angles. 


Theor. XIX. The Angle ABC in the 1 
Semicircle ABDC, is a Right one ; wr 
but the Angle BAC in a greater Seg- / J 
ment is leſs than a Right one, and the A C 
Angle BDC in a leſſer Segment is greater than a Right 


ons. | 

Theor. XX. If any Line FE touch 
the Circle in the Point P, and the. 
Line BP be drawn from the Point 
of Contact, to cut the Circle, then 
the Angles BPE, BPF, Whick it K 
makes with the Tangent Line, * | 
ſhall be equal to thoſe made in the Alternate Segments 
of the. viz, the Angle BPE = BAP, and BPF 


= BDP. . 
ä Thbeor. 


1 7 e * 3 * » WO 
CPP 9 


eh 
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Theor. XXI. If two Lines AB, CD in a / 
Circle, mutually interſect each other, 
as in E, then AEXEB=CE «ED. 


Theor. XXII. If from any Point D with- 
out a Circle, two Right Lines DA, 
DC, be drawn, one to touch the Circle, 

the other to cut it; then CD DB = 

- ADq. - Allo draw another DE; then 
CDX DB =EDx DF = ADq. 


| Theor, XXIII. Triangles that have 


Theor. XXIV. In any Triangle 


the ſame Altitude, are to each >. 


other as their Baſes; thus the f 
Triangle AEB: BEC: CED :: | "ih 
AB: BC: CD. K 5 22 


AEB, if a Right Line CD be drawn | 


A 


parallel to one Side AB; then it 2 
will be AC: CE :: BD: DE. 


Theor. XXV. In any Triangle AE B, 
if the Angle E be biſected by the Line ,E 


Theor. XXVI. If in the two Equi- 
angular Triangles ACB, DEE, 
the Angles C=E, A= D, and 
BF, then tlie Sides AC: CB :: 


ED, this Line ſhali cos the Baſe AB /\> 
roportional to the Sides; for AD: - 
B:: AE: EB. * 15 


ACB, DEF, the Angle B=F, 
and it be ay DF: FR; 
then are they Equiangular; ü 


C | 
DE: EF; and AB: AC:: DF: 
DE; and AB: BC:: OF: FE. N N 
Theor. XX VII. If in two Triangles | 
AS IF FP 


Theor. 
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Theor. XXVIII. If from the N 
Right Angle B, of the Tri- 
angle AB ou let fall a 
Perpendicular Dtothe Baſe; 
then will the Triangle ADB be ſimilar to the Trian- 
le CDB, and both theſe fimilar to the firſt ABC. 
For the Angle A = CBD, and C= ABD, and AB: 
AD: BC: CD:: AC: AB; and ADLD&c DD: Der 
Theor .-M Equal . Triang nity 
heor, ual . les 
ABC, CDE, having one Angle 
ACE in one equal to one An N 
D CE of the other, have the Si 
about the equal Angles reci _ VIZ. T7 CD: EC: 
CA. The ſame is true of aralelograms 
Theor. XXX. Similar Woe +> — 


DEF, having the 0 B=E, and A 

the Sides AB: AC:: DE: DF; then 

will the Triangles be ABC: DEF :: 1 
Aq: 1 he ſame is due of 

ſimilar Polygons. 


Tuer XXXI Equiangular — 18 
lograms AD, CF, have the Prot K 2. . 
N D 


- 


portion to each other that is com- — * 

pounded of their Sides, vix. = = _ 
AC. EC ö 
d od 


Theor. XXXII. In the Circle AEFG, 
the Angles DAE : EAF :: DE: EP. a 


Dj 
Therefore the Angle EAF =EGF, or SO a 


other 2 


Theor. XXXIII. The Squares ofany Num- 5 2 
ber of Chords AD, AE, are as their 
_ Sines, i. e. ADq: AEq:: AB: 


Ther XXX1V. In any Qualiilaterat \ 
Figure inſcribedin a Circle, as ABCD; 
the Rectangle under the two Diagonzls A AC, DB, will 


of the Quadrangle; ; 


'Theor. X 


be equal to the Rectan 


BCx AD. 
Theor. XXXV. The Periph 
are in Propertion to their 
thus achg: ab:: fdeh: fe. 


Whence — ne: ee: be. 


VI. In concentric Circles, 
any two Semidiameters nb, ne, cut off 
the Arches be, ed, which are ſimilar 


92 Proportional. 
es under the two Sides 
is, AC x BD = B X e * 


of Cireles 2 
iameters; 


2 


to their reſpedtire Circles, i. e. bgac: bebt: &. 


* 


VI IO IOC TI II * yr 


8 E CT. \XLVI. 
Of the Uatiation of Pꝛopoꝛtionals. 


1 ** — Fi ſuppoſe the greater Part of the Cir- 
AD bc == N. alſo the greater Part of the 
—4— One ehſd = C, and ed = D. Then it will be 


Directly. . A: B:: C: D 
Alternate . A: C:: B: D 
In vezſe . B: A:: D: C 
Com pounded AB: B:: 
N CD: D 
* — db: D 
Converted . A: B A:: 

C: Dæ C 


ei 
16; len 4: 3 
4: 16 51 12 


£02: 42156 : 3 


12: 42 9 3 


20 1 
16: 121 A 


20: 12215: 9 


Let there be two Rows of 
Magnitudes 

Then Ordinate Propor- 
tion is 


per tur bate Proportion 


Proportion of Equ ler 
. 


1 oo 


SS 


Diuaplicate Ratio of A: Bis AA: BB. 
Subduplicate = A : B is VA: 4B __ _ 
Triplicate ——- A: B is A : BY | 
Subtriplicate = A: B is VA. VI.. 
Seſquiplicate — A : B is AVA BVB. | 


Note, The Theorems and Proportions contain'd in the 
two laſt Sections are all Demonſrated in Euclid's Ele- 
ments; which I ſhall very ſhortly publiſh, with their 
Application to all the uſeful Parts of the Mathematics; 


ina Method new, and eaſy to be learnt without a Maſter. 


1 


4 


=} 


r $4 — — * 


— 


1 , Tanz I. Of Bonep+,...__.__ | 
I -|Farthing ... .02087 48 | 
| Shilling, benny e 12 
One Pound 4 Farthing . . | 0010416] 960 
Sterling. 12 Penn + + + 0415 240 
1 Io | Shilling... . . ß | 20 
Tast II. Trop "melght 
CR Grain : © 4.002089 480 |} 
Outer. _ [?ennyweight f.og- 20 
| 24 Oran . 4.000173 77880 
Pound. 20 ennyweight . 00415 240 
zee . yooby 12 
_.___TaBLs III. Agothecaries Weights 
Grain . . 002083 480 
Ounce. | | [Sctuple . [0416 wa} 
| Pram... 4128 7 
20 Grain . . [000173 57560 
5 3 |Seruple' . . 003472 288 
Tod. 8] Dram . . ot 96 
Koga 12 |Ounee <—-... 08 - | | — 


„1 —A— n 5 — 
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nn. 3 9" 


E i Taps IV. 4 berdupotie « Weight. _ 
i Dram .003906 - 256 
* 
Pound. Ounce —.— 78 
8 .000035 28672 
er unce .000558 1792 
ger men I Pound 008928 | 112 
1 | Quarter 25 | 3 3 
| 16} Dram 0900017 | 573440 | 
| 16] Ounce . . . |.o00028 35840 
{ Tun, | 28 Pound 000446 2240 
| 4] Quarter . . oi 25. 80 
| | 20 Hundred OG. 20 
TTR V. cine Deaſure. Y 
42 Gallon . . . . 0397 | 252 
11 E 6 
7 Hogſhead . . |.25 EA 
[15|Punchion . . . 3 3 
2 "Butt or Pipe 1.5 | 2. 
Lr: VI. ale, ec. Peafure⸗ 
[9 | Gallon Beer | 0x85 54 
8 ]Gallon Ale J. 02083 48 
92 | Gallon Com. |-019608 Fl 
2 [Firkin . . 16 x 
| 2 Kilderkin . *J | +. 
- 115[Barrel . 4 14 
TABLE VII, Dir Teeture, j We 
— 
| Gallon , . 015625. 64 
Quarter. | [Peck . . 403125. 32 
__ |Buſhel . . . 125. 8 
N 2 Gallon . . 003125. 320 
Lind 1] 4|Peck . . . 00625. 160 
| $]Buſhel : . . ].ozs. 40 
5 | Quarter . — 3 


Tables of Meaſure, Time and Mation. 9g 


TABLE VIII. Long Weaſire, Bhs 
| {| varley Corn 3 180 
Yard. Inch . . 027 | 36 
2 Foot 5 2420 +1 ö a 3 F 
2 . O | 198 
Rod. Foot. 26 164 
1 | A. Vard 8 | L 
ws 12 Ing. . |.ooo016 | 63360 
. f 3 Foot. 1.000189 5280 
Mile. 5:1 Yard ... . |.ooog68+| 1760 
40 Rod. . [|.oog1zs. 320 
— „ 8 | Furlong n 
5 TasU IX. Of Cime. ID 
3 Second. . }.coooont | 86400 
Day. _ [Minute . . 000694 1440 
Hour 0416 24 
| | 60 | Second . . . . oO | 1449000 f 
— | 60 Minute ooo? * 
14 Yes, 24\ Hour. . Þ.ood144 | 8736 
as _ 7] Day . . . . 4.00739 364 
4J Week . . 019178 52 
131 Month 2572 13] 
TanTE X. Of Motion. 
Second. . |.0000902 108000 
Sign. Minute. {.oooF- 1800 
2 | __ | Pegree . .. . . 30} 
— BT 50 Minute . . |.000046 £1 000 * 
A 30 Degree . . 0027 360 
| | t2]bign .. .. . 1.083. ; 2 | 
5 Though the ten Tables above are common, yet their 
| | Form and Conſtruction, as they here ſtand, is new, and 
more advantageous than any other I could think of. In 


the firſt Column are contain d the integral Quantities ; in 
apts | the ſecond, the Numbers, ſhewing how many 9 


4 ” | * 
8 os 
he * ROE”; > a — 4 — f - Sat 
* » —_ 
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*p1JoS IN 1 = 16191 == gz56c1 =+gSollzE =0009415S+5 = 000zS64614þ1 =000950190gSt} Sr 5 
pflege = = tro tritt = 1907606 29018011481 72 
: .*p1jog pooy 1 = £5  =WPzborzy LoSgfit 91885961 — 


a” FSB 


pos 910 1 ö Y, 25991. 221 r l =6z£294L 


res. 
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V ; prog pas x 1 er 299997 
'D |  __ -phog 2004 1 =g2zL1 
> | e ee 
9 dam ane JO. IX 1a vA. 
S — — 92 = —— * — d _ . er 
=. i -zaenbg oHNM 1 = obg = og = o00ÞzQ1 = 009460 = oobglglz = 00g6git io 
E y Dieb my! = jad x  =obgh axogS$it mMobgzizo 

ro WE ' , -axenbgpoogt S Shi =obgolt+ =091ig951 
Þ -_ -_ -  *azenbgaoqgi = Zo el ore 
=; --_ = ......eambg pies =6 97 oh 

8 | '2zenbg 300 = =Þ+1 

3 2 SEEKERS ES 'azenbg senen 
hs 4amyrags aavnbe 0 IX 218%. 
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$=16191 = 1 Mile Solid. 


32770584 = 129528 


+ 4a) adn Ad 
6000= 
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= 147197952000 =545177 
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8061056000 


25435 
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Tables of Foreign Coins. phe 
| 2 Engl: 
a Fabkh xill. Foreign Coins, Coin. 


| es 925 A Denir 8 3} ” O 

| : co * A So . . * . | 5. 
French 4 pay: A Lavre. . REST, 43 5 01116 1 
A Crown... — BL | 


TIT: Sia Ep | 0114 
A Flemi hilling. folol7s 
| 1455. r 3 
q 4 n m em . - 213 
| Low 3 A Campen Dollar. 
anz. A Zea Dollar. ' fols | 
IA Lyons Dollar. ol 

A Specie Dollar. 

LA Duccatoon. » BJ 


<< 6 ar, o& * 0 


— 
m — 
_—__ 


— — — 2 — — 
„6 ann. 1 
e — N 82 2 1 8 
< . V _ _ — - — A 
= . 


1 40 A Rix Dollar ot === ire. 
German Coins A Gilder of Noremberg. 7 


A Livre at Leghorn. . . 
** Flarence Crown Currant. 
i | Yenice Ducat de Banco. 
| I The Currant Ducat. 
Italian J - [The Naples Du cat 
and Coins. 4 The Cadiz Ducat. W. 2 
dpanth) { The Barcelona Ducat. . 
,, - ; 
= The Bergonia Ducat. . . 
I The Portugal Teſſoon. 
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„LE XIV. Foreign eight | 


| 


; | t-0S0ÞAverd.1;Holfard. * ; , ! 1.0526 | 
Antwerp. > [1-04 Lisbon. 4135 
| 11. en.. 09345 
i 1.0989 orn. 0.75 | 
<0 0.78 ? I. 
B gay d — — 2 * + 60 aq. 1 ; 
ou uUX + 0989 * 0 . 1.1303 
eee eee, ee 
r en 
to: I +0204. Prague. . . 1 2 
«010-73. Placentias . + [0.7% | 
* . 049345 Rochel. * . 0.38928 | 
2 | 1.0989 Rome 0.7874 
» » 10.362 Rouen. [1.1089 
„10.76 Sevi. + [0-925 
Florence. 40.7 Thovulouſe. * „ 0.892 
140.9433 Turin. +» [0-32 
& 1.07 ; | Venice Subtile. 0.64 
0 Subtile. 0.7 Lot. 1.06 
Groſs, [o. 7 Vienna. | 233 
» 1.0864 . 1 N 5 FR 1 
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TazLz XXV. Of che Latitude and Longitude of the moſt 
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wt _eminent Places or Cities in the World. 


Names of Citi _Lat. | Lo 
ames of Cities: ng. 
———ů— * 1 
FI in Scotland. STSESE ws .- enz 
Aix la Chapelle, ny 5 . o 48} 25 | 
Alba Regalis, is Hengary. * -* «1p 039 24 
Alicant, in Spain. — 438 267 20 
Achem, in Sumatra-Iſle. - | &' 30: lz 30 
Agra, in India. 3 18 30 98 20 
Amaſia, in Natolia. . „ ee . 30 5 10 0 
Aleppo, 4 in Syria. 2 - + + + 16 205 30 
piers, in — + 17, 9022 30 
Amſterdam, in Holland. „ 52 13 24 oo 
Antwerp, in the Netherlands. - [cz 16 | 23 36 
Archan el, in Ruſſia. a 7 is . ” 64 50 | 65 10 
Arles, in France : 143 5133 38 
Aſſumption, in . 425 30 3208 16 
Aſtracan, in Tartary. * 147; 00 [71 30 
Ausburg, in Germany.  » » 148 14 [30 57 
Bagdat, is Meſopotamia. : 133 30 30 
Bamberg, in 9 . . 53 4 30 52 
Barcelona, is Spain. to 34 20 3 
| Bafil, is Switzerland. . + * 145%. $8 F257” "00 
Baſſora, i Arabia. '[z0 0 65 40 
Belgrade, in Turkey. a 20 | 42 34 
Bergen, in Norway. . . 61 2% 15. 
Bern, in Switzerland. & 35: i 
Berlin, in —_—— 4 
Bologne, in Italy. TELE > be RE, 
Borneo, in Borneo Ile. 3 
Boſton, in New- England. : £2 
Bourdeaux, js France. 
el in 1 8 
Briſtol, i» En glanc. . 
Brunſwick, in . . 
Bruſſels, in the Netherlands. > 
Buda, i» H „ 
Cadiz, in 8 "ES 153, 
Cagliari,” i Sahil. * 
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Leyden, in Holland, 1 „ : „ HL 34 


FIN The ſoreg ing Table continue. 

7 — ot Cities. [ Lat. Long. 
gan Tl N REF. 
_ Calais, in France.” r 

Calmar, in Swedeland. . J 636 3 
bridge, in England. . . 2 17 | 18. 50 
hays) 42 India. . . . 23 30 | 90 30 
ro, in * + 129. 49 | $1. 30 
aries Fans, Carolina. 1 — 0 300 5 
Cologn, in Germany.  . Jo 55 | 26 32 
tinople. . 3 $6.4 AMS 0 4 20 
thagen, in Denmark _ +»... 156; 13 51 30 
cow, in Poland. . . 49 56 | 40 47 
tzick, in Poland. '- »,.;W4 .33 1 40 233 
40 IE, . . . r 
; ade, in = Wy ..* „„ Mot © OELES 
Dublin, i Ireland. De ACS... H01 38-00 
unkirk, in F landers, „„ „ „ 
inburg, ix Scotland. . . . . | 56 7 | 15 50 
Exeter, in England. . . . . Jo 40 | 15 2 
Florence, is Lay. + ». 0 8 ad 3% IS 
Frankfort, on the Maine. „„ OS TITAN: 
Fez, i Barbary... . . . .-.. 133 20 | 14 0 
Fort St. 9. euth India. . [13 30. [99 © 
eneva, in Italy. (oi, + + „ Woaat £26 38 
enoa, in Italy... . . . .-:. 143 531 29 © 
Gibraltar, ix Spain. a. -- '+ + » WE 0-00 
Glaſcow, i= Scotland. . . JF col 14 30 
Greenwich Obſeryvxtor rx. 51 % 
Hague, in Holland; a. +. WS: 87 225 33s 
Hamburgh, = Bank „„ „ I 
= 7 in 2 22 WY 38 2 36. 
wary, is Germany. . . . * 17 | 28 27 
fate, Per * A | 4 f 
ee 45 | £5...0 
ſpahan, D I 4 85 30 
Kaffa, in 1 5 7 20 | 61 20 
Lima, is Peru. 3 23 30 1230 40 
Leghorn, in Italy. „„ „„ WH HI ITTOS 


ge Yoo a an pf ood Arnett A attain agate en a co Gn 
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London, in England. 


Melina, i» Arabia, 


Oſtend, 7» Flanders. 


Paris, in France. \. . . 


hal» ll; 3: 
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Leyplick, in = Gormany. . 
bon, in Portagal. 1 


Lubeck, i» Deumar k. 
Lyons, in France. . . . . + 

Madrid, i» Spain. . . . « +. 
Ma gdeburg, in Germany. 2 3 
"Teac in Italy. - » IRS I 
Majorca, in Majorca-lſland. "+ +a 
Marſeilles, in France. hs a 
Mecca, in Arabisg. , . . + + 
Mentz, in Germany. , . +. . 


Mexico, in New Spain. 
Middleburg, in the Netherlands. 5 
Mi'an, in Italy. 8 : 
Moſcow, in Ruſſia. 

Morocco, in Barbary. a 
Monomotapa, in Africa. 
Munſter, in Germany. 
Nantes, iz France, 3 
Nanking, D 
Naples, in Italy. . . . . . . 
Negropont, in arkey. „ NE Eg 
Nice, ix Italy. Os 
Norwich, in En land. 

Neurenburg, in Germany. „ 
St. Omers, in the Netherlands. 
Orleans, i= France. . . . . +» os 
O'naburg, i» Germany. 2 


Oxford, in 8 
Padua, in Italy. Ts 
Palermo, .in Sicily. Bey 
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a, mes of Ces.” 


Roven, '& France 
Saltzburg, in Germany. 
Sara 


” in Spain. . 
Seville, ix Spain. 
Siam, i India. 


 Slefwick, is Denmark. 


Stnyrna, in Natolia. 
Soiſſons, ix France. 
Spires, in Germany. 


Stockholm, in Sweden. 


in Germany. 


Syracuſe, in Sicily. 


Suaratt, i India. 
Toledo, in Spaln. 


Toulouſe, m France. 


Tours, in France. 
Trent, n Germany. 


Triers, in Germany. . 
Tripoli, Sn Syria 


Ys in Natolia. » 


Tunis, i Barbary. . 5 


Turin, „ Italy. '. . -. 
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Type foregoing Table continued. ____ | | 


att. Ah 


- Names ot Cities. at- + Long. 

1 r TR 8 0 F 
Valladolid, i: Spain. ; 41 48 | 12 5 
Venice, in Italy. 45 20 34 1 
Verona, zu Italy. « + 46-18 LICE 
Vienna, is Germany. „ei 
Viterbo, ix Italy. „142 11 33 4 
Ulm, is Germany. . . . -» 43 14 | 30 0 
Uraniberg, Tycho's Obſerv. . zs 54 "1 
Utrecht, in the Netherlands. j52 9 þ 24 20 
e - > $2.53 ' 42: 5 
Waterford, in Ireland. . . . z 19 | 11 20 
Wilna, is Po'and; 6 44 31 47.16 
Wirtemburg, in Germany. . . . j51 544 33 3 
Wolfenbuttle, in Germany. . 32 28 | 39 30 
Worms, ia Germany, . . . +» 149 32|28 .0 
Vork, in England. . . . . -». 154 , 0417 46 
Ypres, in Flanders. . - « 150 $7 [22,3 / 
Zagrab, in Sclavonia. ' .. . , . [46 123 | 37 28 
Zara, in Dalmatia. . . . . J 34 [37 3@&: 
Turick, in <A IEC Os: 
in Mr. Echard's Gazetteer ; it were to be wiſhed, that 


a Table of more Truth and Exactneſe could be had. 
'The Uſe of this Table is to enable us readily to find 
any of. thaſe Places in a Map, and to know the'Difference: 


In arder to which, you muſt underſtands that 15 De- 


grees Longitude is equal to one Hour in Time; and ſo © 2 


proportionally for Minutes, 4 | 
ut the following Table will ſhew this by Inſpection. 
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| 1 'PaBLy II. Shewt the Golden Number, ; And Rpatts.. 
ly | — N 
ho | | Domini. qt r 8 
on. ; . rr 0 e 2 2 * 

. 92 | 17 

1 18 

30 ＋ 

45 * 7 

1 0 , 

15 | 3 

30 

” 0 f . 

4 Seek the — Low, and ITE X oſs = the Left Hand, 

45 | [dove the Galden Number . 25 under their Er 
0 2 ar 64 ** 
4.0 remain the Roman E act. ah =) 
15 


ie Tasrüt XXVIII. =; — Ga of 2 3 and Do- 
} * minical Letter in bath Lee, to the Y ear 1 1900. | 
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ime i}: I Rad . 
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— 4 Taps KNAX. = the Number of : 
e 0 Dire&ion for ever. 
4.2] T; l 
TI ZSJAIBIJCE]D E IF 48 F' 
2 7 To | zo | 21 | 22 | 16 | 17 18 |: 
211 6 7 | gf 10] 11 | 
| 3 28 27 2829302412 
| 4 | 19 13 14 1 161711 
i. $4.845-5 7 21 31-44 
+— 4 64264 29 21J 22] 234 24] 25 
op. 711211311415 16110111 
J 381331 35 29 30 371 32 
t 1.9 15 E 21222324118 
ran 64 e 
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12.139 | 20 | 21 bs, 16117118 
13 * 61] 7 gfw] 4] 
14 27 1 28 J 29 1 24 | 25 
nn ian [33114 [254190 137 [PG] 
TO LIT ESI RH-2. 21 31-4 
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Ii i213 14159 En i} 
"i FTro133 134! 28129 go far iozt 
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Tas Le XXX. Shewin ng what: Day of the © Week | 
any Day of the Month is for ever.. 
Julian M. Dos of the Week. Gregorian M. 
Jan. ON, [4] 81C|D]E|£|GApr. Jay. * 
Feb.Mar.Nov.| U[E|F]G] 4] 5 [ClAugutt. 
April July. |G|A|B[C| D[E|* |Sep..Dec. 
May 81Cj DIE | F | Gf 4JORtober. 
June F 5 ECD Feb. Mar. Nov. 
Auguſt. C ENT AUE Jan. May, 
eee 
N 122 5 2 314 5.5 Ki | þ 
Days of the e eo, of he / 
Month, = 6 27[a6] onthe | 
nee e 
5 1 . 


The U Uſe of Table XXX. What Day of the Week is 
22 et Letter for that Year, which is E, 


then againſt May firid E, and caſting your Eye down that 


Column, you Ty ſee (amongſt the Days of the Month) that 
the 4, 11, 18, 2 Days of May, are Sundays; therefore 
are a os ae. and thus you 


Jabs 


7.86 /. Tabs n 
6 4 Taz XXXI. Of Moveable Fealts. s. | 
* 3 75 $ 14 3 
3 

3 

| 

| 


I Firſt Day of e 
71 1-4 ey Boeing 4” 
Eaſter-Day. .' '. .' Mar. 21 
Bale. TA begins. * . 
 Rogation-Sunday. „. 
Aſcenſion- Day. br. 29 
I KEaſter-Term ends. . May 3 
| White-Sunday. g. J LAS F 
Trinity-Sunday. „6 
IN begins. „May An. 


| * ; + Jum 2 


The Uſe of thisTable: On what Month and Dag thize- 
of will Eaſier fall in the Year 1735 Proceed. thus, firſt 
find the Number of Direction; then to the Day in che 


p 


Table | © 4 > #4. T March 21 
Add the Number of Direction. * 
The Sum is 37 


From which ſubduct . Number of Days in March 
/ : 


There will remain for Anſwer. . - . .. Ari 
Thus do for any other Feaſt. _ 


Pros. I. To find the Boon's Age. 


Add the Epact, the Day of the Month, and Namber 
of Months (from March, to the Month you reckon to 
: incluſively) together; and the Sum, if under 30, is the 

Moon's Age; if above 30 or 60, dedu® them. 


"Example. I would know the Moon's Age this very Day, 
Fanuary I, my. 
for 1734- 
Add 4 1 — Day of the Month. 
| (ELF The Months from March incluſive. 
The Sum i is 18 = The Moon's Age. 


Niue, From January the firſt, to March the firſt, you 
muſt uſe the Epalt of the preceding Year, 


! 


Prom! 


4 


_- 
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8 Ul. To find the New-and Full 1 


Add the Epact and Number of Months from March to- 
gether, and ſubſtract the Sum from 430, or the Re- 
mainder is the Day of the New Moon; to 851 add 15 
for the Day of the Full Moon. 

Let the next New and Full 
Moon be required from 
this Day; as in the Ex- 
ample above 


The Sum 177 
Which ſubduct from 30 


Th he Day of 
"the New Moon my 13 of Pane. 
Ad 


The Sum is the Day of _ I 23, 


6 = Epact. 
11 = Number of Months. 


— 


Pros. III. To find the Moon? S ea 


Multiply her Age by 4, divide that Produd by 5, the 


Quotient is the Hour; the Remainder is 3 imes 0 
many Minutes. 


Zxample, for this firſt of 6 754 as above: I 
her Age 18x 4==72; then 5 a or an 24' inthe BE: 
rning. | Ks | bh 


Hs 


TY. l . ; 504 
: : 


12 ik 140 
| . 2 "24 = Minutes. 8. 
Or thus, — iply her Age by 1 off ev Figite 


to the Ri ght and, which multiply 6 for Minutes, = 
telek and Figures being the Hour; a 18 8882144 5 


aan n 2 & 4 Eva 


pak 


e 


| A' Perpetual — 


Aſcenſion, Amplitude, 


TABLE XXII. ew ie the Sus Place. ; —— Ri ht 


iſing and Setting, Beginning and End 
of Pilight, Time when due Eaſt and Weſt, and the Equation 
of Lime to every fifth Day of the Month. 


N >= |3 F IHE 22 
„ o& [E235 
a o = — 3 8 032 8512 
eres AIR ss 
8 . 8 T2 2 — F 5 . 28 = 
8 1/8} a SH Ewa 2-o| 
. 8 | 873 - | ” Rf: ,* 
| eas eee „ $1 | 8 
D 
E156 21 8.42293 39137 6g. 1.4˙54 714-46.8] 8 F 50 
6127 1/20 48 299 3134 5.48. 74.49.80 38 
11} 2% Il 44304 26032 5.42. 48 7 
1667 11 18 30 309 43 30 5.36. 714-58:8j13 20 
0 12 1617 10314 40129 5.30. 756. 3-7Þ4. 11 
26[17 25 2901 4 319 46 22 «$}5-21. 715:_8-7 14. 40 
123 2 $16.13, 756˙15. 74 50 
628 2 6. 4 7. 21.714 38 
113K 2 64.55. . 777 6 
ions 2 04. 5-33-7113 20 
21 i 3 604.36. 7792 20 
2011 2 . 4-29: 5-45 yi I 6 
121 2 64.19. 3515.49.71 8 
26 2 604. 8. 5:55.71 8 34 
111172 713.59. 2.667 3 
1666 210 2 31 73.45. 916. 8.6] 5 28 
2111 17 733. 96.14.6063 54 
26116 _ 1 3-20. 96.21.60 2 23 
mes 6 ek —— 
VIE 17.73. 4. 9.28.60 © 42 
6826 5ſie f 24.51. 1006.33. 6 08 360 
11 165502 — 7429 | . 406 r 48 
1666 41113 46 2.19.1016.45.6] 2 40 
25 3215 19 2. 2. 1000.50.00 3 24 
26016 22] 0. 451 43 52127 52 47:1 0 252: 3 54 
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A Perpetual \Almanack.. 
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= Omar Ca amr © 
21 1118 $1148 4 
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11] 048 20 19 8 


16] 5 3621 1 
10 23/22 


20 5423 1 
2 111 026/23 29] 90 2 
* 219 58 23 
| ? 26 14 44 
"1119 30,22 
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26113 23/16 


- | 6123 -. 58113 
11028 4711 


1128 56] o 266179 0 o 4113: 
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12.23 244 95 3 
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39N49,19 20j126 032 104. 
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881848 
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81.24.1107 8.5 


oft35 50 27 4714-30.$1.44-116,56.6 


245 


151 1019 20 


31R37]'9 1255 3616 305. 
8 27] 8 266160 413 3: 


nn 
N 
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71141 37]74 4*14-39-5 | 
146 15/22 1014.49.8[2-25.19,0145.6| 3 
8 2.40. 10 6.39.6 K | 


6 351164 3410 34ſ5-27-713-23- 96.20.6 


4 ,19]t170 o 6 ßes. 


21 2 231174 34' 3. Jess 


32250} 1 $ goſi83 30 2 


September. 


4) 5 281102 400 8 4 


31. $15.42.7 
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by Z 


210 A Perpetual Almanack. 
4&0 WY 4 4 Wl, ee e es * D 
Pb foregoing Table continued. |_| 
| 113 mal © =» 
I E| | SERESTEISTIEE |S 
= S wo X& 8. * 25 -44-Þ . Z 
2 | | |S” |»=mEen]22 [32] 38 
TEBIS [5 [BET g 
N 9 5 888 
E 1 LEE. 
| bY uy E tit an He 
| .| 1118 39] 7 19197 15/11 4716.37.64. 42. $15.36.7jt3 
|S 6123 379 110201 52114 4216.47-014-52. 8$15.30-7114 
S [11/28 3610 59/256 3217 48 6.57.61. o. 756˙. 25.715 
8 160 336U12 44211 = 447. 6.505. 9. 5782455 
1” [21] 8 3714 23ʃ216 15123 3017-14-515-17- 715-13-7] 
_ (26113 38/5 57/221 13120 1717-24:515-24- 715+ -7-7Þ5 
ide 4% 49227 1129 1217-34-515-34- 715+ 1-715 21 
| &| 6124 4313. 58232 2031 . 3617-42-515.40. 7/4 56.804 28 
1829 47120 8237 31133 40.49.5546. 74.52.8013 15 
> 16 4 £51]21 81242 57135 3017-50-515.52. 7448.8 43 
2 29 35]Þ1 581248 7137 315 2-415-55- 714-45-$] 9' 5 
26115, ofz2 380253 40'38 1518- 6.4.58. 7441.80 7 44 
"| 1129 5123 * 6259 7139 1918-10.4j6.10. 64.40.80 5 
=| 6125 1123 23/264 45139 4018-12.416.12. 6440.8 3 
12 11] oVpri6l2z 291279 2939 498.13. 46.13. 614.41.5] 0 36 
12 166 5 22j23 22275 47139 3818-12.416.12. 614.41.9}1Fs5 
ISI - 28jz3 4281 2039 | 4[80.4]6:10. 614.42. 
ache 34222 34/236 28 68. 6.416. 6. 614.43.8! 6- 
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Note, This Table is adjuſted to the preſent Year 1735, and wi 


ſerve for many Years to com, without any ſenſible Error. 
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1 Tuſt Publiſb' d, 
| HE Philoſophical Grammar; being a View of the 
| Preſent State of experimented Phyſiology, or Na- 

tural Philoſophy: In four Parts. Part I. Somatelogy, treat- 

eth of the univerſal Nature and Properties of Matter, or 

Subſtance, and the ſpecifick Qualities of natural Bodies. 

Part II. Coſmology, exhibiteth a general View of the Uni- 

ver ſe, its great conſtituent Parts ; the Sun, Moon, 

Planets, Comets, fix'd Stars, c. Part III. Hrolegy. 

compriſeth the Philoſophy of the Atmoſphere, 93 

the wonderful Nature aud Properties of the Air, Wind, 

Meteors, and other Phænomena therein. Part IV. Geology, 

containeth a Philoſuphical View of the terraqueous Globe, 

in all its Parts and Productions; as Minerals, Metals, Stones, 

c. The Laws of Fluids; the Sea, its Tides, e. OF 


Rivers, Springs, c. Of Vegetation, and the Nature of 


Plants, Trees, &c. Of the Parts of Animal Bodies; and 
a Survey of the Nature of Beaſts, Birds, Viſhes, Inſects, 
Reptiles, Shell- Animals, ec. The whole extracted from 
the Writings of the greateſt Naturaliſts of the laſt and pre- 
ſent Age, treated in the familiar Way of Dialogue, adapted 
pur poſely to the Capacities of the Youth of both Sexes; 
and adorned and illuftrared with Variety of Copper - Plates. 
Maps, c. Several of which are entirely New, and all 
eaſy to be underſtood. By Benj. Martin. * Spank vid 


November 20, 1735. Next Week will be Publiſhed, 


II. A New Compleat and Univerſal Syſtem or — of 
Decimal Arithmetick: containing, I. The whole Doctrins 
of Decimal Numbers, not only the Plain and Terminate, 
but alſo ſuch as Repeat or Circulate ad Infinirum ; and 4 
Plain but Perfect Management of boch, laid down and ex- 
plained in all the Fundamental Rules of Plain Arithmetick, 


by Logarithms, 11, The Application and Uſe of De- | 
89d by Leg M pPlicarion and fr 


BOOKS Printed for J. Noon. 
cimal Arithmetick in all the Parts or Branches of Arith- 
metical Science; viz. Vulgar Arithmetick, V ar Fracions, 
Duodecimal and Sexage mal Arithmetick; alſo in Algebra 
and Logarithms. In all which its Exeelieng and abſolute 
Neceſſity is fully evinced. III. Its Ap ication and U ſe in all 
ſuch Parts of the Mathematicks as a xiv require its / 
ſiftance; viz.-Plain Trigonometry, and the Arts dependi 
888 as, Navigation, Fortification, Altimetry, and Longi- 

22 Alſo the Menſuration of all Kinds of Swperficies and 

Bodies ; and the ou reſulting therefrom ; as, Gauging, 
Surveying, &. IV. A New and Compleat Sett of Decimal 
Tables, never before publiſhed ; ſhewing by Iaſpection the 
Value of all Kinds of Decimals (without the tedious Me- 
thods of Reductions hitherto uſed) to four or fix Places 
of Figures: Alſo all the Common Tables, very much in- 
larged, correfled, and improved; wherein all the Circula- 
ting Numbers are marked, With all other Tables of In- 
uities, Exchange, Ge. neceſſary to render the 

compleat. V. An exact and accurate Canon of Lo- 
hms tor natural Numbers. And thro' the whole, 


. 


The Young Student's 5 Memorial Book, or Pocket 
containing, I. The Rudiments of Logarithms, 
Decimals, and A] MF in great Variety of Rules and Caſes. 
II. A very large Collection of Theorems and Canons for 
ſolving Queſtions and Problems in the various Parts of 
Arithmeti@; Algebra, and Fluxions. III. Rules, Theorems 
and Canons, reſolving all the uſeful and common Problems 
in the Mathematical and Mechanical Arts and Sciences; viz. 
2 W Conics, Plain and Spherical igen 
Navigation, Fortification, Gunnery, Aſtronomy 
Dh , Optics, Perſpective, 3 — 1 ·˖[òÜkñ—t. 
. 33223 Collection of Mathematical 
Tables; 3 to various * of Arithmetic, Aftro- 
now; ber, phy, Chronology, &c. with a Perpetual Al- 
nas to the preſent Year, 1735. V. Au. A= 
— common · Mathematical Lines, for the Ope- 
— of any 


ſtian or 2 * is en by the 
Puin Scale, Or. By Benj, Martin. pt 1 
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2 5 Th 11 25 4 Of, * . | | f 
In the Preſs, and next February: will 6s ee, in % 
5 5 v3 1 * ns, 19 v 


Volumes Oftave 5 * 


1V. The Young TrigonotnereP's Confpleat Guide; Peng. 


the Myſtery and Rationale of Plain Trigonometty, mad 

Clear and Eaſy. Volume rhe Firſt, in two Parts. PartE 
Containing a proper Colle&ion 'of Definitions, Theorems, 
and Problems, requiſite to the Art. Various Methods of 


conſtructing a Canon; of Natural Signs, Tangente, and 


Secants ; and alſo of the Logarithmerick Canon. The So- 
lution of all the Caſes of a Right-angled Plain Triangle, isn 
all its Varieties ; by the following Methods: | 
I. By the Logarithmetick f 6. By Geometrical Con- 
anon. ruction. | 
2. By Natural Signs, Tan- 7. By the Practical Trigon. 
- "gents, Ge. 1 8. By rhe Sinical Quadrant. 


3. By the Sliding Rule. {| 9:'By Natural Armhmetie. 


4. By Scaleand paſſes.” | 10. By Algebra. 
5. By the Sector. een eee 
Wirk the Solution of Oblique Plain Triangles; and yas 
rious Theorems for finding the Area of all Plain Triangles, 


Part II. Containeth the Application ot Plain Trigono- 
Mathe natical Arts and Sciences: 


1. Navigation in its ſeveral | 6. Mechanicks, 


Kinds. ; 7. Altimetry and Longi-⸗ 
2. Coſmography and Geo- - metry, 4 2 
graph). | 8. Surveying, 
: 3 Aſtronomy.” 11 = 9. Opricks.' * We 7 0409 41 
4. Fortification. to, Ferſpectiſe. 
5. The Art of Gunner. Abdel 1 


The whole being conducted 10 a Method New, and differ 
rent from any extant; with great Variety in every Part. 


* 
1 * * 11 2 
— 4 „* 8 . ank. 111 AS 4 FY 1 - 
— — —  —  — N - 
#1 of 


Vol. II. Ta two Parts. Part 1, Containing. Fifty-rwo 
Definitions. II. The Orthogrophick. Proje — the 
Sphere, in twelve Theorems, and ten Problems. + III, The 
Stereographick Projection, in eleven Theorems, und- nine 
Problems. IV. The Projection of the Sphefe, in the Plane 

ef the general Meridian; the Horizon, the Ecliptic, the 


Equi- 


21 
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Equinoctial, the Tropic of Capricorn, and of an Oblique 
'Giecle. \.V. Forty-one Theorems; h ning the Nature 
and Rationale of Spherical Triangles. Synoplis of 
all the Caſes of 2 Right: -angled ent: Triangle, in all 
their Varieties; and the Solution chereof by the following 
Methods, ul. 


* e Logarichmerick 6. By Scale and Compaſſes: : 


7. By the Globe or Sphere. 

2 By. Natural Sines, Tan- 8. By the r 
gents, Ce. 1 Projection 

| Z-\ By che Lord Neiper's five 9. By the Ortho- 


circular Parts. vo Tx Sree: > Plani- : 
4. B the Sector. + | 10. By the Stereo- ¶ ſphere. 
5. By the Sliding Rule. | graphic 


With the Doctrine of Oblique Spheric Triangles, and the 


Synopſis and Solution of all the Caſes, and their Ambi- 


guitics, in ſeveral Methods. The Menſutation of the Area 


of a Spherical Triangle, and Complction of a Solid Body. 
Part II. Containeth the Application of the Doctrine of 


Spherical Trigonometry to the following Mathematical 


Arts and Sciences. 


1. Tor — Fa bling by the Globular 
2. olo art. | 
3. 6. Dialling, 


4. Great Girdle Sailing. : 
In both Volumes, the chiefeſt Care has been to collect all 
the ſcatter'd Appurtenances of this Art, neceſſary to com- 
pleat it; to it in a more eaſy and per ſpicuous Me- 


thod, thro' all its Parts: And to ſhew its extenſive Uſe in 


all the Parts of Mathematical Science. By Benj. Martin. 


V. Cyrop4dia: Or, the Infticution of Cyrus. By Naples. 
Trinſlated from the Greek, by the late Honourable Maurice 
Aſhley To Which is prefixed, a Preface, by way of- 
Dedication, to the Right — the Lady ee 
Harris. "The Second Edizias. In 2 vol. 


